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The purpose of thi journal is to record accurately, 


simply, and inte stingly, the world’s progress in screntifu 


knowledge and industrial achievement. 


The New Dispensation or Development of 
- Children by Environment 


UTHENICS, 
improvement 


the sister science of eugenics, deals 


with race through environment 


It studies the hygiene of the present generation, 


eugenics deals with race improvement through 


while 
future generations 

that 
power to 


heredity for 


Euthenics feaches us diseases themselves are 


resist disease is in 


not inherited, but the 
herited, and unless this resistance is present a child is 
liable to fall a prey to the ever present microbe 


Heredity and environment taken together produce a 


child's characteristic health, and as heredity is nothing 


more than stored environment, every mother has a 


chance to add to that store, so that her child's health 
can be better than his parents 
The 
mother whose child has one parent with a bad heredity : 
l. The 
stronger than the 
2. A bad 


environment 


following principles are used to encourage the 


inheritance from the healthy parent is 


inheritance from the diseased parent. 


inheritance can be overcome by a good 


A mother, whose child has tuberculous inheritance, 


should take great precautions to prevent him from con 


tracting the disease First, unless she be tuberculous 
she should nurse him herself 
Cows milk is the source of fully one half of the 


cases of intestinal tuberculosis in children, and when 
this disease is contracted under one year, it is neariy 
fatal rh mortality 
is due to the 


hot weather 





cause of infant 





always greatest 


souriag or growth of microbes in milk in 


Many physicians prescribe an artificial milk food for 
children which requires only the addition of water, to 
The 


perfectly 


prevent infection best way, though, is to avoid 


the cows have 
milk is 


milk, unless you are sure that 


been tested for tuberculosis, and unless the 


germ free or has been pasturized or sterilized 
A child's general diet at infancy, should be beef juice 
from a few 





increasing amounts, 


eight 


and orange 


juice in 
teaspoonfuis to several from months on 

half to 
finely 
The child 
of cereals or starches, for such a diet 
child 
him to develop into a strong man or woman. 
The child should 


his naps out of doors, and at night a window 


ounces 


From two aud a three years he should have 


meant, which is scraped, well-mashed potatoes, 


and stewed fruits should not have a diet 


composed largely 
cannot supply the strength which a needs for 

Next to the food, comes fresh air. 
take al! 
should always be open, but without too much moving 
currents of air 


As the child grows up he should have out-door games, 


because such amusements bring appetite, health and 
sleep 
The next important thing is to prevent contagion. 


who has tuberculosis, should never be 
child, and the child should 
be kissed on the mouth, no matter by 

All children 


all diseases, but 


girl, 


irge of a 


A purse 





put in never 
whom it may be. 
should be taught to be clean—to prevent 
The 


clean. He 


especially tuberculosis. finger 


nails and hands should be kept especially 


should never use a drinking cup that another has used 


or even a glass that has been fingered. 





The Half-mad 


NSANITY variously defined in different 


and 


has been 


eras from many viewpoints—those of the 
the physician, the lawyer, the psycholo- 
And little 
infinite complexity of 
with pre- 
“What is 


successfully ! 


scientist, 
gist, the philosopher, the man on the street 
almost 


wonder, considering the 


human psychism. Besides, to define insanity 


one must first answer the question 
mind? Who 
All gradations of the 


from the lovably daft to the hopelessly demented. 


cision 
has ever done that 
made, 

And 
the point of view has, in the course of civilization con 
That of the 
quite ultra-scientific, having been developed 
Voltaire in the 
finding which will certainly be 
For it 


least half-mad, who in other ages were rightly 


perturbed have been 


been changing present day is 
from the 
eighteenth century ; 
modified by fu 


insane, or at 


stuntly 


“rationalism” of 
it is a 
ture generations considers many 
lauded 
as geniuses, saints, benefactors and world-compellers 
fundamental in 


takes no 


It ignores the legendary, which is so 


human nature, and so dear to humanity; it 


account of the emotional, the poetic, the soul-stirring 


entities, which after all make living the most worth 
while. 
Prof. J. Grasset, of the University of Montpelier, 


book “Demi-fous et 


designated as 


has in his Demi-responsables,” 


half-insane  (Lombroso would have 


deemed them afflicted with “genius-insanity”’) such 


Moliére, Wagner, 
Mozart, 


men as Pascal, Comte, Balzac, Hugo, 


Schiller, Descartes, Cromwell, Goethe Byron, 


Tolstoi, Ampére, Dante, Columbus—even Shakespeare 
and many another. Obviously, when one considers 
such men demi-fous, there is something wrong with 


Francis see visions? 
Did Beet 
friends 


the definition. Did St. Paul or St 


What would civilization be if they had not? 


hoven “rough-house” the homes of his princely 
What 


Symphony ? 


who sought to relieve his needs? matter to any 


one who has heard the Ninth Was Caesar 
Was Napoleon 


Was poor 


an epileptic? a degenerate and a hypo 


chondriac? Chopin's immortal music tinged 


with the toxemia of his consumption? Was [Poe an 
alcoholic? Schopenhauer a misanthrope? Did Newton 
abstractedly stick his fliancée’s finger into his lighted 
pipe? (He died a bachelor.) Did Dr. Holmes’ neigh 
bors doubt his sanity when he put out (so it is chron- 
icled) a sign “Small fevers thankfully received?” Dar- 
win used to surprise his friends by starting all sorts 
if apparently crazy experiments Of what matter all 
these things; of what use to call such men as these 


neurotics, or hysterics or demi-fous? Where would 


humankind be to-day had not they, and such as they, 


lived? Who would not, if he could, be in such com- 
pany? 
Grasset most wisely refuses, as is generally done, to 


divide humanity into two hard and fast groups, the 
sane and the insane; the group which is or should be 
placed in confinement, and that which confines it. 
Part of his work is given to the discussion of Semi- 
responsibility, Limited Responsibility and Attenuated 
Responsibility, to the end that such distinctions may 
find place in French jurisprudence It seems they 


have already been accepted in many continental courts, 


though not at all in own or in those of Great 


Britain 


our 


Limitations of the Aeroplane 
URFACES are feet; 


measured in square vol- 


umes in cubic feet. An aeroplane is a surface 
horizontally driven through the air. The 
amount which it can support varies with the speed 
and with the area of that surface. An increase in 


necessitates a consider- 
area of the supporting surface. 

contents of the weight may 
slightly, the number of square feet in 
surface increase considerably. 
For the present at limit to the size 
of supporting surfaces. As it is, the difficulty of 
properly securing and holding in place the wings of 
a modern monoplane is such that there is little, if 
any, room for that factor of safety which is consid- 
ered so essential in the construction of bridges and 
tall buildings. There is good reason to believe that 
some of the most serious accidents which have oceurred 
in the last year have been due to the collapse of im- 
properly supported wings. 

Great loads, as the history of transportation teaches 
us, can be economically carried only by great machines. 
That is the lesson taught by the modern 40,000-ton 
steamer and the 425-ton locomotive. Small crews, 
controlling machinery of enormous are able 
to guide gigantic loads safely to their destinations. 
At present the aeroplane is piloted as a rule by one 
man, and it carries one or two passengers only. For 
that reason, if the aeroplane of to-day were to be used 
for passenger transportation, an exorbitant fare would 
Only by increasing the size of 
the aeroplane vastly will it be possible to use it as 
a means of commercial transport; and that increase 
in size is impossible because of the difficulty of increas- 


the weiglit to be supported 
able increase in the 
Although the 
increase only 
the supporting 


eubical 


may 


least there is a 


power, 


have to be charged. 


i 


ing the size of the supporting surfaces, and of managing 
them by present methods. 

Although it is impossible to build at present a single 
machine having a supporting surface sufficiently large 
for commercial purposes, it might be possible to com. 
bine a thousand small aeroplanes so as to form ong 
immense supporting surface. The one thousand motors 
of these machines would be distributed evenly oyep 
the whole surface and the one thousand propellers, 
each connected with its own motor, would be placed 
above and below the combined surface. In this possible 
increase of size the designer would be confronted with 
the necessity of placing the one thousand rudders 
all along the rear edge, and the further necessity of 
placing these rudders not only along the rear edge, 
but at a considerable distance back, and of supporting 
them in suitable framework. Difficulties equally 
formidable would arise in properly disposing of and 
providing operating means for the wing tips. 

It is not inconceivable that one hundred, and pos- 
sibly more, passengers might be carried by a machine 
thus constructed. It is probable that the conglomerate 
machine would rise from the ground and fly for some 
time on a perfectly calm day. To start it, however, 
No doubt it would be neces- 
sary to mount the machine on a series of small wheels 
running on parallel rails. Landing would not 
be out of the question in a perfect calm; but in a breeze 
it might be fraught with disaster. Even in slightly 
disturbed air such a machine would not 
be absolutely safe. So huge would be the supporting 


would be no easy matter. 


many 


combined 


surface that the air pressure would not be evenly dis- 


tributed. Stresses might be set up which might well 
break the machine in flight. 

Imagine in place of this huge combined surface 
a flock of aeroplanes flying closely together in the 
same horizontal plane, assuming that the wash of 


the propellers would not interfere. A gust which 
happened to strike the aeroplanes of one side only 
would raise them above the horizontal plane in which 
they were al! flying. If the flock of aeroplanes were 
rigidly connected, it is manifest that the connections 
It is apparent that an aeroplane’s carrying 
eapacity increases in surface, and 
that the engineering safety of a flying machine decreases 


would snap. 
proportion to its 


in exact proportion to the surface exposed to the wind. 


None of these objections applies to the dirigible 
airship. There is no engineering difficulty in con- 
structing a gas bag of any size. Indeed, the same 


advantages that can be claimed for the large steam- 
ship and the large ean be claimed with 
equal force for the large dirigible. Even when 
the cost of constructing and operating a dirigible is 
alarming, the advantage is all with the gas bag when 
All the resources 
of modern engineering can be employed in the airship 
to obtain great strength with very little weight. As 
the linear dimensions ef the airship increases, its sur- 
face decreases in proportion to the lift. The impos- 
sibility of increasing the vertical dimensions of an 
aeroplane without increasing weight that has no lifting 
effect, confines the engineer to an extremely shallow 
girder depth, which is the real reason of the aeroplane’s 
frailty. On the other hand, the dirigible, with its 
great girder depth in every direction, for the same 
proportionate weight can be made remarkably strong. 
In a dirigible size counts in every direction; a linear 
increase up and down means just as much lift as a 
linear increase fore and aft, or right and left. 

If it were possible to build an aeroplane of great 
size without materially increasing its weight and frailty, 
it would be possible simply to carry many passengers 
with a few trained pilots and to fly somewhat faster 
and for somewhat longer periods than is at present 
possible with a small machine. In a very large aero- 
plane the load can be cut down, to a certain extent, 
in favor of more powerful motors and more fuel. In 
the small machine this would be equivalent to amputat- 
ing legs and arms. In stability, safety and navigability, 
aeroplanes gain by a comparatively moderate increase 
in size, which might render it possible to carry in com- 
fort several pilots, engineers, and motors, and to install 
elaborate controlling devices and navigating instru- 
ments. The possibility of increasing the size, however, 
is soon brought to a definite limit, for the reasons given. 


The Northeast Passage 
ARON NORDENSKJOLD’S classic feat of sail- 
northern coasts of 
1878-79, is 
As already 
ice-breakers 
now engaged in a survey- 
along the Kamtchatka and 
arctic Siberia, may possibly continue westward all the 
A much more 


locomotive 
now, 


it comes to carrying loads cheaply. 


ing completely around the 
and Asia, 
likely to be repeated in the near 
stated in 
“Taimyr” and “Waigatsch,” 


accomplished in 
future. 
Russian 


Europe 
these columns, the 
coasts of 


ing expedition 


via the Arctic Ocean. 
elaborate expedition, however, is being organized in 


way to Archangel, 


Germany by Lieut. Schriider-Stranz, who proposes not 
only to make the Northeast Passage, but to spend three 
or four years in the journey, carrying out extensive 


scientific researches en route. 
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Electricity 


Making New Are Lamp Carbons out of Remnants.— 
The thrifty German has developed a system of using are 
lamp carbon stubs, that are ordinarily thrown away as 
worthless. The stubs of carbons that are taken from the 
lamps are squared off on a motor-driven grinding wheel 
and then they are cemented to a new carbon. This 
reconstructed carbon is placed in the lamp with the 
stub end at the are so that the old carbon is eventually 
entirely consumed. The time occupied in reconstructing 
the carbons is inappreciable. 


Electric Boats for the Great Lakes.—It has been 
announced that a 2,400-ton boat is being built for the 
Montreal Transportation Company, which will be 
equipped with a 300 horse-power Diesel engine coupled 
to an alternating current generator. This current will 
be transmitted to induction motors connected to the 
propeller shaft. The shaft will be driven at a speed of 
about eighty revolutions per minute. The induction 
motors will be directly controlled by the pilot by means 
of switches mounted on the bridge. 


Fishing with a Trolley-wire.—The sale of large 
quantities of fish by dealers and peddlers in Lafayette, 
Ind., says the Electrical World, recently attracted the 
attention of the fish and game warden of Tippecanoe 
County, who, after investigation, assured himself that 
no seines or nets were in use in his district. Setting out 
to ascertain the source of the unusual supply of fish, 
he discovered two men near an interurban railway 
bridge, one of whom from time to time indulged in the 
extraordinary practice of striking his fishing pole against 
the trolley wire, after which the other would gather in a 
boatload of the dead and stunned fish which floated 
to the surface. Investigation showed that an insulated 
wire ran down the fish pole and dipped into the water 
under the bridge. The 500-volt contact with the trolley 
served to electrocute all fish near the wire, killing them 
outright, it is declared, instead of stunning them as in 
the case of dynamiting. 


Trackless Trolleys for Shunting.—An_ interesting 
application of trackless trolleys is being made at Altona, 
Germany, for the shunting of freight ears. The fireless 
locomotives in use since 1909 wil! be replaced by track- 
less tractors operated by means of trolleys pressed by 
a rigid rod against a double pole overhead line. The 
trolley, arranged on the roof of the tractor, is designed 
for deviating on either side to a maximum distance of 
3% meters (1114 feet), so as to allow the tractor to 
travel on either track. A single overhead line thus 
suffices for the shunting service, and the loading of 
cars is not interfered with. The tractor, which is 
6 tons in weight, has been designed for handling up to 
6 cars with their full load at a speed of 3 kilometers to 
6 kilometers (1.86 to 3.73 miles) and is worked by a 25 
horse-power continuous current motor at 550 volts, 
driving all four wheels through a 10:1. worm gear. 
The coupling device is operated from the driver's stand, 
so that the brakeman need not pass between the buffers. 
The shunting line is 1.2 kilometers (34 mile) long, and 
reaches as far as the boundary of Hamburg. 


Telephones in the United States and Europe.—Ac- 
cording to a bulletin issued by the New York Telephone 
and Telegraph Company, the United States leads the 
world in the total number of telephones by a wide 
margin. There are in the United States 67.4 per cent of 
all the telephones, and only 26.3 per cent in Europe. 
As against our seven and one half million telephones, the 
German Empire has but little over one million, while 
Great Britain comes next with nearly 649,000 and 
France third with 232,700. There are in New York city 
alone, more telephones than may be found in Belgium, 
Norway, Denmark, Hungary, Italy and the Netherlands 
combined. While Chicago alone has more telephones 
than France, and Boston has more than Austria. L’/Ilus- 
tration, of Paris, gives the following statistics, showing 
the number of telephones in seventeen of the principal 
cities in Europe in 1911, and. the ratio of inhabitants to 


each: 
Number of 


Number of Persons 
Instruments. to Each 
Instrument. 

i ae 4.7 
Copenhagen.......... . 45,000 11.4 
RE Res Raia aS 16,000 14.2 
ee 16,000 15.5 
RE se .. .122,500 16.6 
' eae 18.3 
BLS, 0... 5s cucu how be . 27,000 22.1 
a ae . 172,000 26.3 
The Hague. hy en eee 8,000 36.1 
ES ..... 75,400 36.7 
Brussels. ie . 16,900 37.9 
SIS... .ox nccbn nays _ 18,600 39.4 
Vienna... . _. 47,000 44.4 
St. Petersburg........... ...... 80,600 55.0 
EI 60.5 
Lisbon. PS 3,000 115.0 
has . 8,500 155.0 


New York has 402,000 telephones, 


Science 

Dust Laying—The Highway Department of the 
city of Leeds, England, has recently treated portions of 
a macadam roadway with granular calcium chioride to 
combat the dust. Solutions of the latter had previously 
been tried at greater cost and without such satisfactory 
results. The road is first well swept and two applications 
of the chloride are made on succeeding evenings of 
about 4% pound per yard. 

A Great Reservoir for Buenos Aires.—According to 
the London Financial Times the largest elevated re- 
servoir in the world is about to be erected at Caballito, 
near Buenos Aires, in connection with the sanitary im- 
provement schemes of the Argentine capital. It will 
consist of three tiers of wrought-iron tanks supported 
on east-iron columns embedded in heavy concrete 
foundations. The total capacity will be 16,000,000 
gallons, and the structure will be 123 feet high, f the 
base of the columns to the top of the roof. It wilf con- 
tain 15,409 tons of iron and steel. The contract has 
been awarded in England. 


Acid-proof Iron Composition.—Iron alloys contain- 
ing a certain percentage of chromium are usually em- 
ployed in the manufacture of articles and apparatus 
which should resist the action of acids. These composi- 
tions are, however, not absolutely acid proof. Re- 
cently the well-known German metallurgist, Prof. 
Borchers of Aix-la-Chapelle, discovered that by adding 
molybdenum to an iron composition containing more 
than 10 per cent chromium, in amounts of 2-5 per 
cent, an absolutely acid-proof composition can be ob- 
tained. It is essential, however, that the iron be free 
from carbon, or at least nearly so. A composition con- 
taining 35 per cent iron, 60 per cent chromium and 5 
per cent molybdenum, it is claimed, remains unaffect- 
ed even by hot aqua regia. This alloy has the tenacity 
of cast iron and can be worked like the latter. Titanium 
and vanadium, may be used instead of molybdenum, but 
the latter is preferable. 


Meteorological Stations in Antarctica.—With refer- 
ence to a persistent rumor of great interest to meteorol- 
ogists, Mr. H. A. Hunt, director of the meteorological 
service of Australia, says in a personal letter: ‘There 
was some talk before the Mawson Expedition went 
south about establishing a permanent meteorological 
station on the coast of Antarctica, but what the prob- 
abilities or even possibilities are will not be known 
until the expedition returns and reports upon conditions 
down there.’’ A much bolder plan recently set forth by 
Admiral Peary in an American magazine contemplates 
the establishment and maintenance for a year of a 
scientific station at the South Pole itself. Meteorological 
observations would be the most important part of its 
programme. From several other quarters come hints 
of the fact that there is a decided drift of opinion toward 
the inauguration of a campaign of meteorological ob- 
servations at fixed stations in south polar regions analo- 
gous to the one carried out in the arctic regions in 1881-83. 

English Seaweed for Trimming Hats.—<According to 
a recent number of the Daily Consular and Trade Reports 
a rather unusual industry along the Kentish coast has 
come to public attention through a complaint lodged 
with the Kent Fisheries Committee. The inhabitants of 
the Isle of Grain and the adjoining districts on the east 
coast of Kent, have for many years been collecting a 
white seaweed that is washed up along the shore, which 
seaweed has been used by London and provincial mil- 
liners as a trimming for women’s hats. This, it seems, 
has grown into a profitable industry during the winter 
months, when farm work is not to be had. Its con- 
tinuance is threatened by the practice of trawlers who 
attach barbed wires to their trawls and gather the white 
seaweed before it is ripe, selling the algw thus collected 
at a very low figure. In the ordinary way, the seaweed 
falls off from the roots and is washed ashore but the 
trawls pull it up by the roots and thus destroy the 
source of supply, besides leaving nothing for the islanders 
to collect but the refuse that has been thrown back into 
the sea by the trawlers. It was asked, among other 
things, that a closed season for the weed be adopted. 

The Iron Mountain of Durango, Mexico.—The 
Cerro Mercado, as it is called after its discover, Vazquez 
del Mercado, is described in a recent consular report. 
Humboldt pronounced it the eighth wonder of the world. 
The mountain rises about 400 feet abruptly from the 
plain, is 114 miles long, from a third to a half mile wide, 
and is practically a solid mass of iron ore, of 60 to 75 
per cent iron. It is estimated that there is fully 500 
million tons of iron ore above the surface of the surround- 
ing plain, besides vast deposits beneath, probably ex- 
tending well under the city of Durango. The most 
remarkable fact concerning these rich deposits, is that 
all attempts to work them profitably have been failures 
for several reasons, especially the long haul to market 
and the high cost of fuel. The new Durango-Llano 
Grande Railway, now approaching completion, will 
probably solve the problem, as it taps a timber country 
and the waste from timber cutting is expected to supply 
ample charcoal to use in smelting. 


Aeronautics 


Delivering a Flying Machine by Air.—A Caudron bi- 
plane was recently delivered by the maker to Commander 
Felix at St. Cyr. The distance from Crotoy to the 
point of delivery was ninety-six miles, which was covered 
in one hour and a half at an altitude of about four 
thousand feet. 

The Talking Machine and the Aeroplane.—A novel 
use was made of the talking machine recently in a Far- 
man biplane. A passenger dictated his observations, 
which were made on a record of specially strong ma- 
terial. This was then carefully wrapped and thrown to 
the ground, where the record was reproduced. How 
successful the experiment was, we are unable to learn. 


Launcher for Aeroplanes.—In patent No. 1,033,148, 
to W. A. Bond of Lynn, Mass., assigned to Andrew M. 
Johnson of Lynn, there is shown a carriage adapted 
to support a flying machine. This carriage swings 
horizontally about a vertical axis and when the desired 
speed of the carriage is obtained, the aviator releases 
the flying machine so it can be thrown off from the 
swinging carriage. 

A Splendid Record for Military Aviators.—Lieuis. 
Varcin and Battini, who are among the leading military 
pilots of the Maurice Farman aeroplanes, recently re- 
turned to the St. Cyr arerodome after a six months’ 
absence, during which they were engaged in scouting 
work of various kinds with the Mailly camp as a center. 
What is to be noticed is that they covered more than 
12,000 miles and took about 600 passengers on these trips, 
these being officers who acted as scouts. All the flights 
took place without any accident and the aeroplanes are 
in good condition. 


French Wireless Experiments.—The French officers 
are doing some very good work with aeroplanes carrying 
wireless apparatus and within a recent period the results 
are improving. The latest experiments were made by 
Lieut. M. de Varennes. Mounted on a Farman aero- 
plane he left the St. Cyr grounds near Versailles, carrying 
the telegraph operator Duriveau. He made a flight to 
Amiens, and was able to keep up wireless connection with 
the starting point when at a distance of 50 miles. No 
doubt a greater distance could have been covered but a 
violent storm prevented any further work on that day. 
Seeing that St. Cyr lies in a deep valley, the experiment 
was a more difficult one. 


A French Military Postal Service.—-A military aerial 
postal service is being started in the French army, and 
during the first trials the results showed all that could be 
expected. Lieut. Nicaud, mounted on a Farman biplane 
with Gnome motor, taking the officer Million as observer, 
made a flight at 6:45 A. M. from the Verdun camp, and 
after a trip at a very high altitude above the country in 
the east of France, he made a landing at the town of 
Nancy which is one of the leading military centers near 
the eastern frontier. The officers are charged with the 
postal service for the army and take letters which have a 
special aviation stamp upon them. There is no doubt 
that this service will be extended in the future. 


Military Aviation in Russia.—The Russian army is 
actively taking up the aeroplane question at present. 
Not long ago two of the officers made a brilliant perform- 
anee. Capt. Andredi is the first to make the flight 
between Sebastopol, Odessa, Moscow and St. Petersburg, 
covering no Jess than 1,800 miles on this oceasion. Lieut. 
Dibowski also made a cross-county flight of nearly the 
same distance, both upon Nieuport monoplanes. The 
war department is taking measures to have aeroplanes 
fly in connection with the coming military maneuvers, 
and they are to be used alone, without employing air- 
ships on this occasion. At the Klementieff artillery firing 
grounds near Moscow, aeroplanes are soon to be used for 
observing and reporting the effect of the firing, and at the 
same point tests as to firing upon aerial objects will be 
earried on, using kites drawn by automobiles as a mark 
in the first place. 


The English Military Competition.—-In a review of 
the military competition held at Salisbury Plains last 
August, the editor of Flight comments: “Some of the 
entrants have lost many a brilliant opportunity of im- 
pressing the authorities with the capabilities of their 
machines. True, the weather conditions have been 
exceptionally bad, but we have seen the spectacle of a 
whole Flying Corps waiting and watching in vain for 
flights which, while not in the nature of observed tests, 
would nevertheless have impressed the army authorities 
with a sense of what may be called the weatherliness of 
the modern aeroplane. There is a difference between 
taking what are really legitimate risks and staying in the 
hangars with an obvious idea that prizes rather than 
orders for machines were the main object in view.” 
This seems to have been the chief cause for criticism. 
Flight also points out that once more the need of an 
efficient, trustworthy engine was brought to view. 
Serious motor defects prevented at least two machines 
from accomplishing anything noteworthy. Others 
were far from economical in the consumption of lubri- 
cating oil, 
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A Novel Use of Cement in Sculpture 


How the Statue to the American Indian Was Built 








By John G. Prasuhn 


\ ANY artich rf erary merit have bee ritte model were drawn on the model by outlining all straight these straight lines and flat surfaces. A section of the 
| M Lorado Taft's concrete statue to the Ame! lines and flat surfaces, and numbering the points with surface of the model could be enlarged on the ground 
































4 n | 
n Indian these have not de quite clear the a specially constructed machine, at the termination of and drawn up by a rope, and nailed in place to corre. 
torhnic i f ti jue spond to the model. After 
the ‘ et i — all the points were made 
ploy in t structi to correspond to the plan 
rhe , ild on the working model, wire 
bee reque at forth | netting was used for the 
in e techni term curves; this in turn was 
t} methods used i he covered with 200 yards of 
j | f burlap for a surface, the 
ti it the burlap being pinned to the 
fir ¥ t st ’ wire with nails at close in- 
wl lect l i tervals. 
Oregol { j tst A specially constructed 
i011 i whi been derrick was ased for the 
oO} t t ew hoisting and setting of the 
ind ie ‘ ince temporary head, which had 
the huge plaster d was been previously modeled. 
taken fY j t! early This served two important 
pring purposes—that of marking 
This statue tanding on the precise location on the 
Pagle’s Nest Bluff, 250 feet statue, and of facilitating 
above the Rock River, is the joining of the piece 
42 feet 4 inches in height mold of the head to the 
Vive feet of the 14-foot mold of the figure. After 
&-inch pedestal is exposed the head had been placed 
From the nd of the steel the figure was turned 15 
reinforcing rods, 2 feet in degrees to the right to pre 
solid rock, to the top of the sent a clearer profile from 
head it ineasures an even the bluff road. The final 
60 feet. The statue con modeling was now done 
tains about two tons of and the surface was given 
twisted steel reinforcing a thin coat of plaster to 
—— — stiffen the burlap, and then 























rods and ipproximately — —————— 

£08 eubte yare Pag peepee The wooden structure cov- The mold suspended Hoisting the temporary head with . — os Cop-cee to 
a eS a ered with wire netting. over the excavation. a specially constructed derrick. outs Me pelense SG 
one-fourth inch to dust mold later on. Both coat- 
pink granite secre nings for ee —— ings were applied with a 
the surface, giving it the force pump. 

appearance of a granite | The mold on the figure 


was now made of plaster 
and fiber supported by 
four 30-foot I-beams 
blocked up on_ cribbing 
timbers on a level with 
the top of the future pedes- 


statue 

Approximately 65,000 
gallons .of water were 
pumped up from the rivet 


for maintaining two steam 


engines, and for mixing 
the cement. Four hundred tal. Every 4 or 6 square 
and twelve barrels of Port feet of the mold had inde 


pendent bracing directly 
from the timbers on the 
I-beams, with strutting, 
cross bracing and hoops 
around the barrel-like 
structure, tending to equal- 
ize the outward strains im- 
posed by the cement. The 
structure was built to 
shoulder level, the piece 


land cement were used and 
the mixture was as fol 
wwe: for the base 1 and 5; 
for the pedestal and steps 
going down into the statue, 
1 and 4; for the figure. 1 
and 3; and granite screen 
ings, 1 to 1? mixed with 


a water-proofing compound 





As is customary) with 
most sculptors, the idea of mold fitted to the head and 
a new work is expressed neck, and the two joined 
in the for f a sketch together in such a way as 
model In this case the to be interlocking and self- 
fir model was only 8 supporting after the head 


had been removed and low- 





inches high The next size 
ered in the same manner 


was 2 feet, and the third 

aize 6 feet This last as it had been hoisted up. 
served as the working Excavating was carried 
model. Then a system was on at the same time that 
devised by whi the en the mold was being made. 
largement wes made, and While this was being done 
when finished the enlarge the figure was shored up by 
ment was an exact dupli timbers from the solid roek 


11 feet below the ground 
level. The central tower 
was retained as a scaffold- 


eate of the 6-foot model, 
incrensed seven times. 


in locating the site, a 


ing until the piece-mold of 
the head had been fitted. 
The interior was patched 
and cleaned, and the in- 
terior of the mold was 
given two coats, one of 


84-foot silhouette was 
bullt. which was found to 
be too small from the point 
of view desired Then a 
light 42-foot structure was 
erected on farm-wagon 
wall size, and one of paraf- 
fine grease; the former to 
keep the plaster mold from 
absorbing the water from 
the cement, and the latter 
to insure its release. 

The remaining scaffold- 
chorea with guy wires ing was then taken out 


Pians for enlarging the Concrete statue of an American Indian at Oregon, Ill. Chopping off the moid. (Concluded on page 205.) 


and the wagon was drawn 
around until the proper 
location was established 
The site having been 
chosen, a square central 
tower was built te the 


> 


height of 38 feet and an 
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Whole mechanism becomes accessible. 
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A Railway Car Driven by Gas and Electricity 


A Substitute for Steam Trains Where the Traffic is Light 


By the Berlin Correspondent of the Scientific 


HE Prussian State Railways have for some time 

given special attention to the question of adopting 
motor railway cars on lines where there is little traffic. 
After carrying out preliminary trials with steam-driven 
motor coaches, twin storage battery cars were used on 
a large scale, while more recently gasoline-electric 
ears are being adopted. 

The first car of this type was placed in commission 
in the year 1907. In view of the experience gained 
with this coach, the gas-electric set was rearranged 
under the supervision of Mr. Wittfeld, expert to the 
Ministry of Public Works. Successful trial journeys 
show that the new coach offers a very satisfactory 


solution of the question. 


The car body is supported on two 2-axle bogie trucks 
which are provided with triple springs.. In order to 


prevent the vibrations set up by the motor from being 
transmitted to the car and to insure a ready access to 
the generating set for the purpose of inspection, both 
the combustion motor and the shunt-wound dynamo em- 
ployed for generating the electric current, together 
with its exciter, are mounted on one bogie truck. 

The car body, which is 16,495 millimeters in length, 
accommodates a total of 95 passengers in a third and 
a fourth class compartment, and has in addition a 


driver’s compartment at each end. Besides the appa- 


Apparatus in the driver’s compartment. 
































American 


four cylinders are fed from a spray carbureter which 
draws in hot air from a_ pre-heater built around 
the exhaust pipe. All the apparatus and auxiliary 
mechanisms mounted on the motor, such as the car- 
bureter, ignition apparatus, cooling water pump, com 
pressor, etc., are so constructed that they can be re 
moved separately after loosening a few screws. 

The combustion motor is coupled to the shunt-wound 
dynamo generating power, by means of a_ flexible 
leather link coupling. The dynamo has a continuens 
output of 66 kilowatts at 700 revolutions per minute, 
giving 220 amperes normal current at a pressure of 
300 volts; it can give 580 amperes for a period of 30 
seconds. Commutating poles are provided to insure 
sparkless running at all loads. The dynamo is sus- 
pended in the frame of the leading bogie truck, and is 
totally inclosed; it is cooled artificially by means of a 
Sirocco centrifugal fan. The exciter current is sup- 
plied by a compound-wound exciter having an output 
of 2.5 kilowatts at a pressure of 70 volts, which is 
mounted on the extended shaft of the dynamo. 

The car is driven by two railway motors, which in 
accordance with the regulations of the German Society 
ef Engineers, each have an hourly rating of 82 horse 
power at a pressure of 300 voits and a current of 230 
amperes when running at a speed of 600 revolutions 



































A new gasoline electric railway car 


ratus required for the control and braking of the 
car these compartments contain four and five folding 
seats, respectively, and serve for carrying heavy lug 
gage which cannot be taken into the passengers’ com- 
partment. 

A compressed-air brake of the Knorr type and a 
hand spindle brake are provided, both of which can 
be operated from either driver’s compartment. The 
ar is heated by water coming from the gasoline en- 
gine, which, before passing to the radiator mounted 
on the roof of the coach, flows through coils in the 
driver’s and passengers’ compartments. The gasoline 
engine, which was constructed by the Neue Automobile 
Gessellschaft, is of 4 eylinder type, and produces 120 
horse-power when running at a speed of 700 revolu- 
tions per minute. The motor is under the coutrol of a 
centrifugal governor, but is fitted with a device by 
Means of which the speed at no load can be reduced 
to 250 revolutions per minute. This device is oper- 
ated automatically from the controller. The cytin- 
ders are cast in pairs; the valves are all placed on one 
side and are actuated from a common shaft. The ad- 
Mission and outlet valves are of exactly the same 
The upper half 
of the crank-case comprises large openings at the side 
for inspecting the crank mechanism. The crank-shaft 
itself has four cranks set at angles of 90 degrees to 
one another, and is supported in bearings at three 
points. * All crank-shaft bearings are placed on the 
upper half of the crank-case so that on removing the 
lower half, which is constructed of aluminium, the 
A special point 


dimensions and are interchangeable. 














The 120 horse-power generating set. 


was made of obtaining lightness combined with great 
strength in order to keep the vibrations set up by the 
momentum of the masses as low as possible. A com- 
pressor fitted directly to the motor generates the com- 
pressed air required for braking the car and starting 
the motor. The current for the are ignition is supplied 
by a Bosch high-tension magneto apparatus; an ordi 
nary battery ignition is provided as a stand-by. All 


under test on the Prussian State Railways. 


per minute. With a gearing ratio of 1:4.515, the mo 
tors are capable of imparting a maximum speed to 
the coach, which has a total weight of 55 tons, includ 
ing the passengers, of 65 kilometers (40 miles) per hour 
on the level. 

The connections of the electrical equipment are car- 
ried out on the Ward-Leonard system, by altering the 
voltage of the generator; this arrangement meets all 
requirements of the service in a most perfect manner 
The generator can, in fact, give at starting, when great 
tractive efforts are required, heavy currents at a low 
voltage, and the exact voltage can be obtained at the 
generator terminals in accordance with the speed of 
the motor. The combustion motor thus can always be 
run at a practically constant load and, therefore, at the 
most favorable speed and with the most economical 
fuel consumption. 

The current for lighting the interior of the car and 
the signal lamps is supplied by the exciter and the 
battery connected in parallel with it when the gener 
ator set works at full speed. At a lower speed, and in 
particular when stopping at stations, the exciter is 
automatically switched off the lighting cireuit, by 
means of a self-acting switch, when the battery alone 
feeds the lighting mains. The current necessary for 
the ignition of the combustion motor, for the signal 
bell and the motor siren is taken from the battery; 
the charging of the battery is effected by connecting it 
tu the exciter. 

This car was until recently placed at the disposal! 
of the chief railway workshop, and has made a num- 
ber of trial journeys on the Tempelhof-Zossen line. 
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Recent Improvements in Electric Vehicles 


A Review of Important Patents Granted Within the 





T is remarkable ta note the extraordinary favor with 
I hich ehicle is being accepted in the 
ecommerce] orid bea This is due to two facts 
firs the natu ind inherent advantages it has, be 
cause of extreme implicit and second, because it is 
being «ce opel d manufactured by reliable and con 
‘ ws firms who have carefully developed it, and 
! i rial uarant their products 
Kut pula is the electrical vehicle is at present it 
ix bound to tind f greater favor as its advantages 
become more appreciated Furthermore, many small 
improvements and ome tmportant ones have been 
made recently that all fend to make it a more useful 
nad t icable piece of machinery These are not 
lic change n design or makeup; for the very 
tit ‘ manufactured are quite similar to the most 
imp lt product toda 
he first thing that strikes one is the ease of control, 
due t j fac that the electric motor requires no 
hiftable gear md no clutch mechanism. Starting is 
as simple and requires no more effort than turning on 
of an electric fa: By the use of a controller similar 


in principle to th used on the ordinary street car all 





the variation speed up to full speed ahead or re 


verse can be obtained 


rhe use ef the electric motor does away with noise, 


dior and jar that is a natural consequence of use of 
the gusoline ngine rhe absence of jerks and jars 
gives longer life of the machinery, saves greatly on 
tires id the metal parts of the frame are not sub 


and becoming brittle as are cor 


inces 


responding gasoline car due to the 


sant vibration 


In fact the mechanism of an electric ear is so 


simple that there are really only two things upon which 


there cun be any extensive improvement, i. e., the bat 


tery ami the motor 
As for the recent improvements in the battery; no 
less a genius than Thomas A. Edison, the greatest 


American inventor, has done much for the electrical 
the nickel-iron storage battery. 


battery 


vehicle in bringing out 


Edisen’s problem was to make a compact 


less weight and of greater capacity 
The old lead batteries 


which would be of 


than the previous lead battery 


were extremely heavy and had to be handled very 
carefully as they were quite fragile and subject to 
many diseases of all kinds which made handling of 


an electrics! vehicle somewhat problematical. Edi 


son's battery is just half as heavy as a similar capacity 
Hence, it 
and to increase the m 


battery of the old lead type is possible to 


carry more “battery” ige for 


a single charge. Only a few years ago the mileage 


radius of the pleasure vehicle was not over 25 miles, 


now with the Edison battery it is between 65 and 100 
miles 
Another improvement Pieper No. 1,026,827) 


possible'to charge the storage battery 
This allows “braking” 


(patent 
makes it while 
the car is descending a grade. 
of the car without actually applying the brakes, thus 
saving wear and at the same time storing up energy. 
The control switch of this motor is so arranged, in 
running down hill, that the batteries are automatically 
connected with the motor as soon as the voltage is 
great enough to charge the battery. 

often 


urged against 


is not always con- 


One drawback that has been 


electrical vehicles has been that it 
suitable charging current. In most 


supplied with alternating 


venient to obtain 


cities lighting circuits are 


current, which is unsuitable for charging batteries. 
One ingenious inventor (Bender No. 1,017,198) has 
solved this difficulty. He employs a motor made of 


two parts. One part is in reality an alternating cur- 


directly on the same shaft as 


ordinary 


rent motor coupled 


the other part, which is an direct current 


motor 


By means of levers the motor shaft is disconnected 


from the driving shaft, and at the same time a con- 
troller switch is so conditioned that the alternating 


110-volt light- 
ing circuits, turning on the same shaft with itself the 


current motor can be run from ordinary 


which now becomes a generator 
battery. An automatic trip 
off the machine and disconnect it 
fully This in- 
vention promises to increase the field of use of the elec- 


direct current motor, 


and charges the storage 
is arranged to shut 
entirely when the battery -is charged. 
trical vehicle, for the alternating current motor can be 
arranged to run on any desired circuit, but still the bat- 
if desired. In 


motor acts as a 


teries can be charged in the usual way 
use the alternating current 
little weight. 


ordinary 
fiv-wheel and adds but a 
There have been developed within the last year sev- 


very 


clever schemes to cut off the charging current 


when the storage battery has been fully charged. 
fact that as 


eral 
One 


inventor takes note of the soon as the 


Last Year 


batteries are fully charged they begin to give off gas, 
A rubber tube is connected with the vent of the cells 
which opens the 
when the gas pressure rises above a 


and this leads to a pressure gage 
charging circuit 
certain value. 
Another inventor uses the increase in density of the 
liquid in the cells as a means for determining the ex- 
tent to which the cells are charged and for cutting off 
charging current when the battery is fully charged. 
Edison has invented an ingenious scheme to prevent 
the solution in the battery from passing off in gag 
The gas that is given off is caused 
by decomposition of the water. Now by putting a 
fine platinum wire inside the cell, and heating it while 


during charging. 


charging current is on, it is possible to cause the gases 
Thus loss of liquid is pre 
only at long 


to recombine into water. 


vented and refilling becomes necessary 


intervals, if ever. 
Another improvement 
the transmission of power from the motor to 


of considerable note has been 
made ir 


makes of cars in the past it has 
This is still 
vehicles, 
as the siight noise is of little consequence. But shaft 
of the most 
and can be 
inclosed, giving a pleasing and highly fin- 
appearance. To surpass this another ingenious 
a scheme whereby the motor is 
with the and is 
The 
casing appears no larger than the ordinary differential 


the wheels. In most 
been the practice to use a chain drive. 
used on trucks and commercial 


most widely 


drive is now being employed by several 


prominent manufacturers, as it is silent 
completely 
ished 
inventor has patented 
rear axle 


mounted concentrically 


entirely inclosed by the housing of the rear axle. 
housing on a gasoline car. The casing is made water- 
tight and the inventor states that he can run the ear 
right through a stream even with the wheels and motor 
completely under water without the least damage. 

In commercial vehicles it is important to have con- 
where 


pulling especially 


This has been attended to by 


siderable tractive or power, 
there are no pavements. 
one inventor has perfected a scheme 
wheels at the 
This is arranged so as not to interfere 


valuable improvement. 


several inventors, 
whereby power is applied to all four 
same time. 
at all with 
Another inventor has added two more wheels, making 
six in all, to have all of them 
driven, thus effort at all 
times, regardless of the position of the ear. 


steering, and is a 


and has arranged 


obtaining a great tractive 














Oil-mixed Portland Cement Concrete 
Portland because of 


( RDINARY concrete, 
—“ its absorptive qualities, is used in some structures 


cement 
with only partial saccess. When made proof against 
the permeation of moisture, not only is its field of use 
universal, but its efficiency is 
likewise greatiy A bulletin from the pen of 
Logan Walier I Office of Public 
Roads of the United States Department of Agriculture, 


fulness rendered more 
increased 


director of the 





explains a very simple method for dam)p-proofing con 


crete by the incorporation of mineral oil residuum 


with the ordinary concrete mixture. It also describes 


oll-mixed Portland cement concrete 


the application of 


to several much-used types of structures in which a 


damp-proofed building material will be of benefit 


While experimenting in the Office of Public Roads in 


an aviempt to develop a non-absorbent, resilient, and 


dustiess road material, one capable of withstanding 
the severe shearing and raveling action of automobile 
traffic, Mr. Page's investigations led him into a very 
promising discovery He found that, when a heavy 
residual oil was mixed with Vortland cement paste it 


entirely disappeared in the mixture, and, furthermore, 


did not separate from the other ingredients after the 


cement had become bard The possibilities of oil 


cement mixtures for water proofing purposes were recog 


nized and extensive laboratory tests were immediately 


bexsun to determine the physical properties of con 


crete and mortar containing various quantities of oil 


mixtures 
Many 


investigations The 


valuable data have been obtained from these 


damp-proofing properties of con 


crete mixtures coutaining oil have been demonstrated 


very definitely by laboratory and by service tests, 


which establish this material as one of great merit 


for certain types of concrete construction. It has. also 


been shown that the admixture of oil is not detrimental 
to the tensile strength of mortar composed of one part 
‘ 


of cement and three parts of sand, when the oil added 


does not exceed ten per cent of the weight of the cement 
of mortar and of con- 
with the addition of oil, although 


ndded the 


used. The comprehensive strength 
crete suffers slightly 


when ten per cent of oil is 


decrease in 


with vil re- 


strength is net serious. Concrete mixed 





quires a period of time about 50 per cent longer to 


set hard than does plain concrete, but the increase in 
strength is nearly as rapid in the oil-mixed material as 
in the plain concrete. Concrete and mortar containing 


oil admixtures are almost perfectly non-absorbent of 


water, and so they are excellent materials to use in 


damp-proof construction. Under oil-mixed 


is very efficient in resisting the permeation of 


pressure, 
mortar 
water. Laboratory tests show that oil-mixed concrete 
is just as tough and stiff as plain conerete, and further- 
limits of 
The 
reinforcement is 
Deformed 


behavior within working 
that of 


bond or grip of oil concrete to steel 


more its elastic 


stress is identical with plain concrete. 
much decreased when plain bars are used. 
bars, however, and wire mesh or expanded metal will 
reinforce this material with practically the same effi- 
ciency as in ordinary concrete. 


Detecting Icebergs and Land at Sea 
N a discourse delivered at the Royal Institution after 
the “Titanic” down, Prof. Howard T. Barnes, 
of MeGill described experi- 
with the microthermometer in the detection of 


went 
University, seme recent 
ments 
icebergs 

In studying the effect of ice on the temperature of the 
River, he found that the ordinary ther- 


mometer was useless, and that only through the use of 


St. Lawrence 


exceedingly delicate electrical instruments can tempera- 
ture changes be observed. To test the influence of an 
iceberg on the water temperature he devised a practical 
form of electrical resistance thermometer, capable of 
recording thousandths of a degree of temperature, and 
called a microthermometer. The thermometer coil is 
composed of a large size iron wire, silk covered, wound 
between concentric cylinders ef copper. The connecting 
wires pass from a cable to the observing room, where 
a recorder gives the temperature curve and variations 
on a chart. The relay galvanometer is of special de- 
sign, to be independent of vibration, and is exceedingly 
strong and quite portable. 

This instrument was successfully tested in Hudson’s 
jay in 1910. It was found that as the ship (a Cana- 
dian government hydrographic survey boat) drew near 


a berg, a rise of temperature took place first, followed 





by a rapid fall. The effect was clearly shown on the 
microthermometer, but would have been missed entirely 
on an ordinary Prof. Barnes calls this 
peculiar rise and fall of the temperature “the iceberg 
effect.” It 
tinguished from the small escillations of temperature 
in the open sea. The rise is caused by the floating of 
fresh water from the berg, which water starts colder 
warmer as the 


thermometer. 


seems to be characteristic and easily dis- 


than the sea and gradually becomes 
distance from the fringe of 
this fresh ectually higher 


than the sea temperature, owing to the absorption of 


berg increases. At the 


water the temperature is 
the sun’s heat. In the open sea, the warming of the 


sea by the sun is offset by the vertical circulation, but 
in the fresh and lighter water this is impossible. 
During a trip from Halifax to Bristol, Prof. Barnes 
obtained a record of the sea temperature across the 
Atlantic. 
water drawn in by the pumps. 


obtained 


His instrument was placed in the circulating 
The iceberg effect was 
even in the water drawn from a depth of 
sixteen feet below the surface. 

One of the most interesting results obtained with the 
microthermometer was the effect of land on the tem- 
perature of the sea. Whenever a vessel sails in toward 
the coast line the temperature is found to fall one or 
two degrees. 

In passing over the great walls separating the shal- 
lower water about 400 miles west of the Irish Sea, Prof. 
Barnes found that the temperature rose sharply to a 
peak 14% degrees warmer than the surrounding sea, and 
immediately fell again, a phenomenon possibly due to 
the presence of a vertical current of warm water along 
this wall. 

A solution of the iceberg problem seems near at hand, 
but the greater value of a means of locating land can- 
not be overlooked. An exceedingly sensitive self-record- 
ing instrument, such has Prof. microther- 
mometer, is essential. The conflicting experiences of 
North Atlantic sea captains alone testify to the useless- 
ness of individual obsérvations. Prof. Barnes points 
out that it is to a knowledge of the rate and character- 
istics of the temperature variation in the sea, rather 
than to the actual temperature itself, that we must 
look for means by which the safety of navigation may 
be increased. 


Barnes’ 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


[Dr. Wiley Defends the Bureau of Chemistry 


To the Editor of the Sctentiric AMERICAN: 

I was surprised, and I must say indignant, at the tenor 
of your editorial of March 30th, 1912, in which you spoke 
in such a disparaging way of the young men and women 
who have been my assistants in the Bureau of Chemistry. 
As far as I am personally concerned, I never take um- 
brage at any kind of criticism any more than I become 
intoxicated with words of praise. No one realizes more 
keenly than I my own shortcomings and inefficiencies. 
I have one consolation, however, in this, that so far as I 
ean recall, in all of the errors I may have made, I never 
have made one to the detriment of a consumer. 

The aspersion on the ability and character of my assist- 
ants, however, I do not think should pass without a word 
of protest. Every person in the Bureau of Chemistry, 
with two minor exceptions, has received his appointment 
after a rigid examination by the Civil Service Commis- 
sion. The total number of chemists employed in the 
Bureau of Chemistry at the time I resigned my position 
as chief was 189, of whom 106 were employed in Washing- 
ington and 83 in the laboratories outside of Washington. 
Of this number 187 were graduates of colleges or univer- 
sities. The 187 together hold 286 degrees. There are 
131 B.S., 41 M.S., 39 B.A., 16 M.A., 26 Ph.D., 12 M.D., 
and 21 holding other degrees, making altogether 286 
degrees held by 187 graduates. 

These degrees are from colleges and universities in all 
parts of this country and in Europe. There are two 
from Boston University, two from Brooklyn Polytechnic 
Institute, five from the University of California, four 
from Clark University, three from the Cincinnati Uni- 
versity, nine from Columbia, fourteen from Cornell, 
twenty-nine from George Washington, eight from Har- 
vard, fifteen from the University of Illinois, two from 
Johns Hopkins, three from the University of Kansas, four 
from the Kentucky State University, seven from the 
Maryland Agricultural College, two from Massachusetts 
Agricultural College, thirteen from the Massachusetts 
Institute of Technology, twelve from the University of 
Michigan, three from the Agricultural College of Michi- 
gan, two from the University of Minnesota, thirteen 
from the University of Ohio, three from the Agricultural 
College of Oklahoma, two from Pennsylvania State Col- 
lege, ten from the University of Pennsylvania, six from 
Purdue University, four from Princeton, two from Stan- 
ford, three from Tufts, nine from the Virginia Polytech- 
nic, two from the University of Virginia, six from Wis- 
consin, ten from the Worcester Polytechnic, eleven from 
Yale, one from the University of Halle, one from the Uni- 
versity of Erlangen, two from the University of Géttin- 
gen, and three from the University of Heidelberg. 

In addition to these, the Inspectors of the Bureau, who 
are not expected to be college men, are largely the hold- 
ers of college degrees. Of the forty inspectors, twenty- 
seven are graduates of colleges. 

In order that you may have an accurate idea of the 
nature of the examinations passed by the chemists enter- 
ing the Bureau, I addressed a letter of inquiry to Com- 
missioner Black of the Civil Service Commission, and 
inclose a copy thereot and of his reply. It shows the 
fundamental training received by the men of the Bureau 
of Chemistry, and the conditions under which they en- 
tered the Bureau. 

In regard to the training in the Bureau itself and the 
work done, I would say that to a large extent, the field of 
food and drug chemistry being comparatively new and so 
extensive, we developed, in a way, a training school for 
food chemists, and our chief difficulty in maintaining the 
efficiency of the Bureau was that the work of the men 
Was so valuable and so widely known, that they were con- 
tinually taken away from us by commercial firms, who 
paid larger salaries than we could in the Government. 
This can hardly be considered an argument against the 
efficiency and training of the men engaged in the work, 
inasmuch as no one will contend that commercial inter- 
ests are in the habit of employing, at high salaries, men 
who are not expert in their specific lines. 

I doubt it you can find a more capable, more devoted, 
and more loyal body of college graduates, of the same 
number, anywhere in the United States. I feel certain 
that you must have made the statements you did under 
& misapprehension of the facts, and I sincerely hope that 
you will take occasion to correct the impression which 
your editorial has undoubtedly made. 

Washington, D. C. H. W. Winey. 


[Dr. Wiley mistakes an academic degree for scientific 
efficiency. Whether or not the employees of the Bureau 
of Chemistry passed Civil Service examinations or 
graduated from institutions of learning is beside_ the 
Point. We are concerned only with the effective ad- 
Ministration of the Pure Food and Drugs Act, in securing 


the passage of which Dr. Wiley performed a conspicuous 
publie service. 

Dr. Wiley states that so far as he can recall he never 
made a decision to the detriment of a consumer. We 
would refresh his memory by citing a decision of his 
which was published fully in the Washington Post, 
and which permitted the use of lead in baking powder. 
Lead is a poison cumulative in its effect. Surely this 
was not in the interest of the consumer. 

The mere existence of the Referee Board, appointed 
by President Roosevelt and composed of men of the 
highest scientific standing, speaks for itself. That board 
was created for the sole purpose of checking up the work 


‘of the Bureau of Chemistry. It has cost this country 


hundreds of thousands of dollars. To be sure, the idea 
has been spread abroad that the Referee Board is the 
tool of food and drug adulterators; that its existence 
is a menace to the public. On questions of scientific 
fact, such men as its chairman, Dr. [ra Remsen, are not 
easily fooled. Nor may one accuse them of corruption 
without impunity and without incurring a justified 
indignant protest from every scientific man. So long 
as the Referee Board is required to continue its critical 
examination of the Bureau of Chemistry’s doings, so 
long must the Bureau of Chemistry be regarded as 
scientifically unfit for the task of prosecuting food 
adulterators. 

As an example of the inefficiency of the Bureau of 
Chemistry we have only to cite the benzoate of soda 
studies. The important question of the effect of sodium 
benzoate was intrusted to a medical student who had 
not even a degree of M.D. Totally inexperienced, 
tetally unfit for this important task, is it amy wonder 
that his results were repudiated by such experienced 
and respected scientists as Lehmann, the distinguished 
hygienic authority of Wiirzburg University? Is it any 
wonder that President Roosevelt found it necessary to 
appoint a board which would conduct investigations with 
scientific accuracy to determine the effect of benzoate of 
soda? And is it any wonder that the findings of an in- 
competent medical student should have been reversed? 

The Pure Food and Drugs Act is one of the most 
important pieces of legislation ever passed in - this 
country. That it should be administered by men whose 
scientific incompetence is a matter of common knowl- 
edge is unfortunate for the consumers whom Dr. Wiley 
states he has always sought to protect.—Ep1Tor.] 


The Scientific Feet of the Bureau of 

, Chemistry 
To the Editor of the Screntiric AMERICAN: 

I was interested in reading in your August 3d issue 
an editorial with the caption “Wanted—A Chief for 
the Bureau of Chemistry.” 

The article reads, in part: “Months have now 
elapsed since Dr. Wiley resigned as chief of the Bureau 
of Chemistry. That no successor has as yet been ap- 
pointed may be attributed to the fact that it is no 
easy task to induce a scientist of commanding posi- 
tion and personality to accept an annual salary far 
less than the sum which he could earn in a year in 
private practice. Moreover, the conditions under which 
work is now carried on in the Bureau of Chemistry 
would be intolerable to any really scientific man.” 

Your statement that it is no easy task, ete., is abso- 
lutely correct, and it is on this account that the Referee 
Board was established—a Board composed of scientific 
experts whose qualifications were such that any in- 
vestigations conducted by the Board would be recog- 
nized in the scientific world as well and faithfully 
done. 

In reference to the conditions existing in the Bureau 
oi Chemistry, I beg to say that there is less friction 
there now than there has been for some time, as the 
work is being done harmoniously. 

You say, “Selfish manufacturers are bound to do all 
in their power to make his official life as unbearable as 
possible, and the spirits that now dominate the work 
done by the Bureau of Chemistry in passing upon the 
legality or illegality of the doings of the food and drug 
manufacturers would hardly be in sympathy with a 
real scientific chief.” 

In reference to the above assertion I beg to say that 
it is the manufacturers who are desirous of having 
experiments conducted by a truly scientific board. 

You also say in part: “As matters now stand, the 
Bureau of Chemistry has the lamentable distinction 
of being the only department of the Government that 
“annot stand on its own scientific feet, and that re- 
quires scientific supervision by another body.” 

In reference to the above, I beg to say that the 
Bureau of Chemistry never had any “scientific feet 
to stand on.” 

You also say, “At present wealthy dishonest food 
manufacturers find it no difficult task to escape the 
punishment they so richly deserve. Opposed by well 
meaning but incompetent employees of the Bureau 
of Chemistry, they find it no difficult matter in court 
to offset their unscientific evidence by expert testimony, 
which can be bought at a market price, and which is 


at least as good as the evidence offered by the Govern 
ment.” 

In reference to the above statement, I beg to say 
that the judgments secured against various so-called 
“wealthy dishonest food manufacturers,” up to August 
8d, 1912, numbered 1,550. 

Dr. Wiley, in his report on the Committee of 
Fixpenditures in the Department of Agriculture, 1910, 
when he was asked by the chairman, “Do you find 
difficulty in keeping bright young men in the depart- 
ment at the present time?” said: “That is the great 
difficulty. As soon as a young man becomes noted for 
his work he is in great demand, not only in other 
bureaus and other branches of the public service, but 
he is in great demand for college and technical work 
outside. I think the Bureau of Chemistry has lost a 
larger percentage of its good men than almost any 
other Bureau in the department. We are losing them 
constantly.” 

It was disclosed, during the Coca-cola case, that Dr. 
Wiley refused to testify, saying he “could not qualify 
as a chemist, a pharmacologist, a toxicologist, a physi 
ologist, a physiological chemist, or a doctor of medi- 
cine either to his own satisfaction or to the satisfac- 
tion of the Government.” 

The above clearly demonstrates that the so-called 
chief of the Bureau of Chemistry could not qualify 
as a chemist, and that he was unable to retain good 
men in his employ, consequently, when truly scientific 
questions arose they were referred to a board com 
posed of the best scientists obtainable in the United 
States. 

The above are facts, and as the Screntiric AMERICAN 
is desirous of giving its readers scientific facts, I trust 
you will give them an opportunity to peruse the above. 

New York,’ N. Y. H. L. Harzis, 


The Electric Niagara 


To the Editor of the Sctentiric AMERICAN: 

The issue of June 29th discusses the ‘‘Electrie Niagara” 
in France. It occurred to me when reading this articls 
that the French may explain their procedure in such 
experiments as those performed by Sir J. J. Thomson 
and others on the effect of potential on cloud formation. 
Vapor seems to have a tendency to congeal if there are 
small particles present which form a nucleus. Such 
nuclei result in diminution of vapor tension and conse- 
quent cloud formation. Electric charges seem to form 
nuclei or accelerate cloud formation, but to my recolies- 
tion the condition is a critical one. 

Rain drops and hail stones require nuclei; and per- 
haps the French preventive methods, while they are not 
large enough to handle all the electricity that nature 
stores, may be supposed to make enough trouble to pre- 
vent the critical condition and thus prevent the forma- 
tion of the starting nuclei. 

Cleveland, O. 

[It is quite true that free electrons, however produced, 
serve, under certain conditions, as nuclei about which 
water vapor may condense into droplets, but the coendi- 
tions are so unusual that it seems impossible for them to 
take place in the open atmosphere. Even the negative 
electron, which is a much more effective nucleus for con- 
densation of water vapor than is the positive electron, 
requires (a) that the air be free from all dust, and (b) that 
the water vapor present shall produce at least a four- 
fold supersaturation. But as dust, according to innu- 
merable observations, is always present in the atmos- 
phere, it follows that supersaturation is impossible in 
the open, and therefore that no amount of ionization can 
materially affect either the time or amount of rainfall, 
hail, snow or any other form of precipitation. 

From experiments and observations begun by Simp- 
son in India, and continued by others in various coun- 
tries, it is practically certain that the electricity of 
thunder storms, whether accompanied by hail or other- 
wise, is only a by-product of the storm itself and in no 
sense its cause. Hence to modify it either in kind or 
amount would be to modify only one of the things whick 
the storm produces and not that which produces the 
storm.—Eprror.] 


When the Poles Attract Each Other 


To the Editor of the Screntiric AMERICAN: 

C. C. Kiplinger, in the issue of March 16th, cites 
experiments to prove “like poles attract each other.” 
Unfortunately, it seems as though such things as ‘‘mag- 
netic rounds” and other luxuries have ousted the old 
“Filings” experiments from the board. Had he tested 
with filings he would have found the true cause, which 
is a very old phenomenon, that of local “reversal of 
polarity,” the larger magnet causing a temporary 
reversal in the end of the smaller, which then acts 
as a piece of piain iron or steel. If a steel magnet be 
used, and then tested, after separation, by filings, it 
will be found that ‘‘consequent poles’? have been pro- 
duced. With the electro-magnet these disappear im- 
mediately on separation. I would like to know what 
he means by “similarity of magnetic and pressure 
phenomena.” Hat McKar. 

Kalgan River, West Australia. 


J. C. Boertiern. 
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Making 


T HE mapping of the magnetic field of force by means 
of iron filings sprinkled over a glass plate, beneath 


which is a magnet, is a very old experiment Faraday 


was perhaps the first to perform it; and his sketch 


of the field of force between two parallel conductors 


as revealed in this way is the earliest record we have 
of this phenomenon 

Since then, however, the experiment has been per 
formed times without number; but its usefulness has 


been limited by reason of the decoherence of the filings 


with the loss of their form as soon as the exciting force 


was remeved, or any unusual conditions of mechanical 


hock were introduced. Further, only a two-dimension 


may of the field of force was produced; and although it 


was known very soon that under normal conditions the 


field was of equal intensity on all sides of a central line 


through the poles, yet we have beretofore lacked more 


than transient ocular proof of this fact. 

With a view to overcoming these difficulties and of 
determining both the form and the intensity of the 
field under varying conditions of polar form in such 
manner that the results could be studied at leisure, 


he expertment herein described was devised. Briefly, 


it consists In using a mixture of tron filings and plas 


ter of Paris into a with water and sifting 


field 


ina ce paste 


this paste over the area through a medium-mesh 


sieve As the iron is carried in suspension in the 
paste, the mixture is attracted by the poles and the 
intervening stressed space in proportion to the mag 


that when the mixture 


setting of the plaster, a relief 


netic intensity; with the result 


hus hardened, due to the 





Fig. 1.—Plan view of the field of force between the two poles of a magnet. 


Models of the Magnetic Field 


By Nathan C. Johnson 


a three-dimension modei of the field of force, 
Photographs of this 
herewith. 


map, or 


is obtained. models made in 
manner are shown 

Fig. 1 shows a three-dimension map of the field of 
force between the poles of a powerful electro-magnet. 
The had the effect of this 


form is not noticeable, due to the intensity of the field 


magnet square poles, but 


In making this map, the procedure outlined 
followed, a plate 


employed. 


above was glass being placed over 


the poles of the magnet and the paste of plaster and 
iron being sifted over the plate through a sieve. As 
before explained, the paste is attracted away from the 


natural line of fall into the lines of passage of the 
magnetic flux; and the more intense the field in any 


locality, the greater the quantity of material at that 
portion in the resultant map. Therefore, the elevations 
of the different the in 
tensity of the force at that point; and the direction and 
the from the 
surface also indicate the form and direction of the air 


portions show approximately 


inclination of spines or points rising 


lines which were not intense enough beyond a short 


distance from the pole to hold the material in suspen- 
Fig. 2 


which makes the relief feature more distinct. 


sion In is shown a profile view of this map, 


Of course the work of applying the paste has to be 


done very quickly; and the paste must be of just the 
right composition and consistency to secure good re- 
sults. Repeated failures are almost sure to be the 


price of the first success; but once the knack is learned, 
the procedure will be found easy and the results very 


instructive. It should also be added that an additional 


Fixing the Iron Filings With Plaster ot Paris 


value is these the distinctness and 
beauty of their color, due to the rusting of the iron, 
the con- 
trast to the white plaster; and in the map under con- 


given models by 


which brings out lines of force in excellent 


sideration, a further value is conferred by the reverse 


side, that which was next the glass plate, having an 
unusually distinct and accurate force map in two 
dimensions showing on its surface. This was not 


photographed because the figure is so well known as 
not to warrant reproduction. 

Fig. 3 field of force of a solenoid 
without The making of this model was a very 
difficult piece of work, due both to the difficulty of 
obtaining a _ field form the paste 
properly without undue heating of the coil, and to the 
necessity of sawing the coil in half afterward without 
injury to the finer spines of the model. It is to be 
regretted that some of these have been lost, but enough 
remain to the field The author hopes in 
the near future to carry out this work further and to 
investigate by this same means the leakage in solenoids 
and the field of force when using different forms of 


shows the short 


a core. 


intense enough to 


show well. 


plungers. 

By various methods we have long ago determined 
the effect of various shapes of pole pieces on the attrac- 
magnets. first important 
this regard Dr. Julius 
Dub in 1850, an account of which is given in his book 


tive power of Perhaps the 


researches in were made by 


“Elektromagnetismus.” His method of procedure was 
forms and dimensions 
the electro- 


to have pole pieces of various 


which could be screwed upon core of an 














Fig. 2. 








-Profile of the field of force between the two poles of a magnet. 
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magnet. Then, with a given excitation of the magnet, 
he determined the attractive power of the different 
pole faces by noting the deflection of a magnetized 
needle hung some distance away by a bifilar suspen- 
sion. Sturgeon and Count du Moncel also investigated 
these phenomena, adding to the investigations and con- 
clusions of Dub a research on the leakage of flux with 
the different pole pieces. At about the same time, Von 
Kolke investigated fiux distribution different 
polar forms, and by using a small steel ball, suspended 


over 


from a spring balance, he measured the pull on the 
pall over different portions of the polar area. The 
results of these pioneers have since been substantially 
more refined 
us to 


investigators, using 
interesting for 


confirmed by later 
methods; but it 
these results visually by means of the plaster and the 


may be prove 
iron models. 

Fig. 4 shows the field of large flat 
pole piece. The directions of the lines of force are very 
well shown in this model, as well as the intensity of 


force over a 


the force, showing the great energy at the edges and 
the relatively small intensity at the center of the pole. 
would expect, for from the edges, the 
lines have a path 
than they have from the center, so that there is greater 
A curious optical illu- 
with this 
If it is turned upside-down, the perspec- 


This is as we 


shorter back to the opposite pole 


magnetic density at the edges. 


sion may also be observed in connection 
photograph. 
tive of the photograph appears far different from that 
of the proper position. 

Fig. 5 shows the effect of a small flat pole having an 
air return. By this latter is meant that the opposite 
pole of the magnet is a 
and that the 
the air, with no nearby iron return circuit to build up 


We see from this model that 


considerable distance away, 


magnetic circuit is completed through 
the intensity of the field. 
with such a pole, there is a considerable concentration 
the edge, with resultant spread- 
intensity of the 


the length of the spines, the 


lines at 
with the 


of the force 
ing. Compared center of 
the pole, as evidenced by 
intensity at the sides is much greater. 

Fig. 6 shows an exaggerated case of the same kind. 
In this, the pole face is twice the diameter of that in 
the preceding, and we have a corresponding increase 
in concentration at the edges as evidenced by the radia- 
noticeable diminution of intensity at 


that in making 


tion, and a very 


the center. It should be understood 
































Fig. 4.—Formation over large, flat pole piece. 


somewhat, it was split 


which 


itself. After hardening open 
to show the interior structure, 
the force distribution over the polar face, as well as 
That this result has been 


should give us 
the field intensity and form. 
accomplished is evident from inspection. It is at once 
seen that the conical pole has the greater concentra- 
tion of the two, with flux from 
the point; while the rounded pole shows less concen- 


extreme density of 


centration of the conical pole. The bending over of 
the lines of force emanating from the flat 
very clearly seen in this figure. 
Fig. 11 shows the enlarged flat 
with the conical pole. This model became too hard to 
split down the middle, but the interior is hollow for 
a third of the length from the flat pole, except at the 
edges, where the material is very dense and converges 
sharply the center. As the quantity of tron 
in this considerable, the lack of radiating 
spines from the edge of the flat pole may be accounted 


for by the formation of a magnetic short circuit through 


pole can be 


pole as contrasted 


toward 
model is 


the model. 

That there are 
models, and in this method of mapping the magnetic 
flux, the author recognizes; but they are submitted in 
the hope that may be 
gained that may eventually lead to a better understand 


certain defects inherent in these 


by their use some information 


ing of some at present puzzling phenomena. 


Insects and Fermol 


be is a matter of some surprise that insects can live 
in such a powerful antiseptic liquid as formol, which 
is much used in keeping anatomical preparations pre 
cisely because it kills the tissues rapidly. A German 
scientist, M. Schultze, states that flies of the Drosophila 
genus resist the action of formol in a striking way, and 
he observes other remarkable cases, for instance hydro 
acid 
moths at once, but 
zy genes live in it, and 
Jensen states that although the liquid in the pitchers of 


vapors are exceedingly 
he finds that the 


eyanic (prussic) poison 
ous and will kill 
are able to even to develop. 
the nepenthe plant attacks and digests insects, he find 
that three culicides will live in it unharmed, and they 
anti 


that 


the digestive action by an 
Prof. 
kept in a 


are protected against 
ferment which they 
the common fiy, when 


secrete. Korschelt saw 


larvie of 2 per cent 


solution of chromic acid, could be transformed into 


pupe and also into winged flies. Another German 
scientist, Prof. Schultze, received bottles from east 
Africa containing anatomical specimens preserved in 


formol, and he found a great number of larvie and pupre 
ol the Drosophila Fearing that they 
would attack the specimens, he poured in pure formo! 
but even this did not kill them. Other Drosophila are 
liquids which 


rubrostriata, 


found to live in seem unfavorable for 





























Fig. 5.—Small flat pole with air 
return. 


these models, the same procedure was followed as in 
making Fig. 1; so that they 
so much of the material as we picked up 
For this reason, 


virtually have made them- 
selves, only 
by the pole itself being in the model. 
reasonably accurate 


their form considered a 


representation of the magnetic field. 


may be 


In Fig. 7 is shown a rounded pole face of small 


Fig. 6.— Enlarged flat pole with air 


return. return. 
tration at the middle and a greater tendency to radiate 
from the sides. 

In Fig. 10 the 
more marked. In 


still 
and 


the poles is 
small flat 


contrast between 


this case we have a 


a conical pole, the model having been split open as 
before. It will be noticed that the structure is less 
dense in the center than was that formed by the 


rounded pole, while the tendency to radiate from the 


edges is greater, especially so in contrast to the con- 


Fig. 7.—Rounded pole face with air 


Fig. 8.— Conical pole face with air 
return. 


development of life, for instance, the Dr. funebris and 


others found wherever there are substances in 


acid fermentation, fruits, 
They lay their eggs here, and the larve find sufficient 
fermented 


are 


such as in vinegar or beer 


food, this consisting of spores, bacteria and 
matter 
liquids. 
are in putrefaction, and the Dr. pallipes lives in the 


surface of fermenting 


which appear at the 


The Dr, aceti lives in apples or apricots which 
larva state in the sap which flows from cut places in 
the elm tree. Other unusual 
mentioned 


cases might be 











diameter. It will be seen that this has great intensity 
at the center and less at the sides, with only a slight 
tendency to radiate out- 
wardly from the _ sides. 
This corresponds closely 
with what we know in re- 


gard to the effect of round- 


ended poles for electro- 
magnets. 
Fig. S shows a_ conical 


pole, having, as before, an 


The 
concentration of 


extreme 
this form 
of pole is well shown by the 
length of the 
and the close 
the whole 


air return. 


center spines 
bunching of 
mass around the 
center. 

To confirm the last two 
Tesults and to contrast them 
with each other, as well as 
to show the form of an in- 
tense field between two such 
Poles, let us refer to Fig. 9. 


This model was formed in 























A Motor-driven 
“Mauretania” 
ASING its 
the amount 


estimate on 
of fuel re 
quired by the “Selandia” of 
2,500 


horse-power, and as 


suming a consumption of 
11% tons of oil per day, the 
Engineer estimates that the 
“Mauretania” would 
313 tons of fuel per day, or 
1,487 tons for a 
the Atlantic. 
that if the 
had a double hull, 
foot between the 
she 
space in 
56,240 cubic feet, 


renpurre 
run across 
It is estimated 
“Mauretania” 
with one 
two skins, 
storage 


would have 


her sides of about 


which 














the same manner as were 


all the others, so that it, too, 


may be said to have built 


Fig. 9.— Field between rounded Fig. 10.—Field between small flat 
and conical pole pieces. 


and conical pole pieces, 


Fig. 11.—Field between enlarged 
flat and conical pole pieces. 


would be suflicient to con 
tain the oil 


carry her across the Atlantic, 


necessary to 
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Front of the Broadway Beach tunnel building shield. 


I Owe? part 
Excavating the Beach Shield 
“ 


I)! RING the excava the month 
of August la of 


Broadway 


mder the supervision f the Public Serv- 
ice (Cemn i f New York city for the 
building of the ne Broadway and Lex 
ingtot \ f subways the 
engine ha the smaller tun 
ne Ww ft eX ad nete! built in 
18H. located ad the center of Broad 
cj tl] ‘ark ind extend 
ing ‘ ‘ f Murray Street 
to the ‘ f Warren Street 
‘ the 1 
rhis ! d ‘ structed under 
tl st ree i period without 
disturbing the surface or the traffic over 
head i deseri bed ! the SCIENTIFIC 
(MELE , of Mare tl IS70, by means 
of tl Beach h vy propelled cyl 
indrical-shaped ield, built of wood and 
ire ! exteri la er of which was 
of the ime dime ms as the trailing 
tunnel or ‘ r about 10 feet 
It was the enti of Mr. Alfred E 
Ike ‘ f proprietors and 
editors of | Ss AMERICAN, Upon 
the request of Mr. Alfred BE. Beach's sot 


Mr Frederick ¢ Leach, now also one of 


the me SCIENTIFIC AMERICAN, 
and tl cot t officials of the 
Public Servi f ion, the centract 
ing com ad ft refrain from 
demolishing ft! hield after it was dug 
out, with a vie f it emoval, preserva 
tion and stor i i historical relic, 
it being the first mac ne of its kind to 
operat i 1 ‘ truction work in 
New Yor i ind the forerunner of all 
the great ‘ ed in the constructior 
or the namn ectric railway tubes 
new under the rivers about this great city. 
An inspecti f the shield from the 
exteri imbedded in the 
sand Mr. F. ¢ bern (who actively 
upervised the operation f it in IS60), 
disclosed the fact that in all these 45 
year the d work, in 
cluding the thi weml of iron on the rear, 
had remained ‘ good condition, 
but th \ 1 between the front 
cutting ind re ring carrying the 
hyd nd the cross front wood 
shelve had ntirely disappeared and 
ted awa Ihe ht photograph 
ith Mr. Beach s' ling near the eutting 
edge, shows the e half of the front 
cuttin ing with ject s on its in 
! is secured by 

I t hee | ck transverse 
he es Tt th } Ose ¢ reventing the 
inflow of ose sand In the center i 
observed the timber used by the contra 
tors to support present street plant 
ing over head \\ +s the electric street 


of cutting ring at 


ir and location of the concealed left portion 





the right The dotted line 


ing hocd 


= 





























This car ferry has a capacity of two electric passenger cars, a 
speed of 8 miles per hour, and is operated by gasoline power. 
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One of the gasoline engines of the car ferry power plant. 


Side of the shield. 


To the left and right respectively are the cutting ring and build- 
Hydraulic rams in the center space, which was orgi- 


nally of wood 
railway. The the side 
of the front cutting ring connected by inch 
stay rods to the rear of the hood-ram sup- 
porting ring, and rods at 
equal distances will be observed the eylin- 
der ends of the hydraulic rams with bent 


side view shows 


between these 


tubing on the rear, which connected with 
the main supply pipes from the hydraulic 
This by manual 
The long thin cylindrical hood is 
ring and ex- 


pump. Was operated 
power. 
attached to the rear piston 
tends back from it some two feet or more. 
The the rams are forced 
out by pressure the com- 
the hood, 


through the 


pistons within 


water against 
pleted tunnel, built up within 
the shield forward 
the extent of the hood; then @ 
layer of masonry is built and the 
By this method only the 


is re- 


pushing 
sand to 
new 
process repeated. 
quantity of earth is removed that 
quired for the tunnel to occupy. 


Car Ferry Service Across the Ohio 
River 
N experiment in 


interurban railroad 


4 Apractice which has been worked out 
at Henderson, Ky., demonstrates the effi- 
ciency of gasoline power for use on car 
ferry work. 

The “Henderson” is the first interurban 
car ferry ever built, and the first large 
car ferry operated by gasoline power. She 
is all steel; length over all, 120 feet; 
beam over all, 34144 feet; beam at water 
line, 25 feet. Her displacement when 


light is SS tons, and loaded with two elee- 
tric interurban cars, 150 tons. 

Her power plant is two 54 horse-power 
“Buffalo” duty engines, 
seven-inch bore and nine-inch stroke, with 
350 per 
Each engine drives one side pad- 


heavy gasoline 


a normal speed of revolutions 
minute. 
dle wheel, but there is additional gearing 
engine can both 


The motors drive the 


by which 
if desired. 
wheel shafts through large bevel gears at 
a ratio of 10 to 1. The side paddle wheels 


one operate 


wheels 


are 10 feet in diameter, three feet wide 
and have 20 blades 18 inches deep. 
Economy was one reason why gasoline 


power was chosen for use on the “Hender- 
While it takes her only six minutes 
to cross the Ohio River with the current, 
two minutes when go 


son. 


and an additional 
ing against the current, the “Henderson” 
is called upon to make only one round trip 
every hour. This means that most of the 
time she is standing idle at one side of 
the the other, waiting for her 
cars to arrive. With a steam plant this 
would mean a great waste, for coal would 
be consumed all the time the boat was at 
dock, but with when 
the boat stops, the cost stops, there is 20 
steam to keep up. 


river ‘or 


gasoline engines, 
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An Electric Harp 
By F. H. Williamson, Jr. 

BING possessed of a three-bar auto-harp, of which 

the bar mechanism had been accidentally broken, it 
occurred to me that it might be arranged to be played 
by electric power. 

My first intention was to have pickers for the 
strings as in a regular harp, but this scheme was 
abandoned, as too complicated, an arrangement for 
striking blows upon the strings, being substituted. 
Some experiments showed that the simplest plan was 
to use solenoids, that is, magnet coils with movable iron 
cores. How this was managed and the apparatus con- 
structed, is shown in the accompanying illustrations. 

Upon the harp A (Fig. 1) were screwed two up- 
right side pieces B and B’ with foot pieces C and 0’ 
to support the instrument in inverted position for play- 

















The electric harp in operation. A solenoid shown 


in the insert. 


ing. Three strips, D, G, and /, of %th stuff, 14% inches 
wide, were then cut out. The strip D was laid across 
the 21 strings of the harp, between the two uprights, 
and carefully marked where the strings crossed it. 
These marks were extended to the 14-inch side, cross- 
ing two parallel lines drawn lengthwise on the strip, 
% an inch apart. <A light mark was then made in the 
wood, with a center punch, at alternate points where 
the cross lines joined the parallel lines, “staggering” 
them, as it is called. At each mark, a 3/16-inch hole 
was then drilled perpendicularly through the wood, 
using a twist drill. 

The solenoid coils were now wound upon 21 pieces 
of 3/16-inch thin glass tube, 2 inches long, the glass 
being nicked with a file and broken between the fingers. 
The winding was done thus: A bit of 4-inch brass 
rod 3 inches long was clamped in a vise, and one of the 
tubes slid upon it. A wooden crank was then forced 
temporarily on the glass, and the iatter wound with 
four layers of No. 24 enameled copper wire, in a coil 
1% inches long. The terminals were twisted together 
and the ends of the coils shellacked to prevent their 
slipping. 

The free ends of the tubes were then set in the 
drilled holes in the wooden strip D, and glued securely, 
after which the strip was secured between the up- 
rights, in such a position, that the ends of the solenoid 
tubes EB’, E?, ete., were one half inch from the harp 
strings, which show in the figure as a row of dots. 
One terminal of each coil was then scraped free of 
enamel and soldered to a common return wire F, ter- 
minating in a screw and washer on one of the side 
Pieces, for a battery connection. 

The strip G was then screwed between the uprights, 
close to, and at right angles with, the strip D. It was 
drilled to receive 21 round head No. 6 brass screws, 
one inch long, provided with washers. The screws were 
Set in opposite sides of the strip, alternately, similar 
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Ure le Music Roll ) 2 
Cable ToMusie Roll 
Fig. 1.—Front view of solenoids. 


to the solenoids. The iron cores for the magnets were 
made from 3-inch wire nails of a size to just slip easily 
into the tubes. The heads were cut off, and both ends 
Were filed flat, reducing the length to 2% inches. They 
Were then set in place in the tubes, as shown at H', H?, 
ete, and the strip J upon which they were to rest, was 
Serured between the supports, 2 inches below the strip 


D, so that % inch of the core remained in the tubes. 
The upper face of the strip 7 was padded with a four- 
fold thickness of canton flannel, to reduce the noise of 
the dropping cores. A similar strip of flannel (V) was 
glued to the face of the harp, opposite the solenoids, 
to cut down the reverberation of the strings. 

The keyboard and music roll attachment, shown in 
Fig. 3, consisted of a base board J, 13 inches long with 
upright sides K, K’, 5 inches high. The rollers, L, L’, 
were made of 12-inch lengths of 2-inch curtain pole, 
with 2%-inch heads M, M’, etc., turned from cigar box 
wood. They were pivotted at one end, on wire nails, 
driven into the centers; and revolving in holes drilled 
in the side piece. In the other ends were forced 2-inch 
cranks of 3/16-inch round brass rod N, N*, revolving in 
open slots in the side piece to allow the rollers to be 
easily removed. The slots were covered with small 
brass strips which could be turned aside to release the 
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Fig. 2.—End view of solenoids. 


rolls. A cross strip, marked O, was fastened to the top 
of the side pieces, just back of the front roller, and to 
this was secured a strip (P) of 1/16-inch brass 3/S- 
inch wide provided at one end with a screw and washer 
for the battery connection. 

Half an inch back of strip O was placed a second 
cross-piece Q, of the same size as the former, but raised 
¥% inch above it, on small blocks. One end of strip Q 
was hinged to the block and the other held down by the 
latch S. To the narrow edge of this strip were screwed 
22 strips of light spring brass R', R*, ete., 14 inches 
long and tapering from ™% inch wide at the large end 
to 1/16 inch at the small end. The strips were clamped 
together in a vise, and drilled through the wide end in 
one operation with a hole large enough to take a No. 6 
screw. The extreme tips of the narrow end were 
turned up slightly to avoid catching in the music roll, 
and the whole set fastened by screws to the strip Q 
in such position that the small ends pressed firmly upon 
the cross-strip 7’, and were spaced just % inch apart. 

The paper music was made from a strip of heavy 
wrapping paper, about 6 feet long by 12 inches wide. 
One end was cut V-shaped, the point being tacked to 
the center of the front roller, which was then turned 
over a couple of times to hold the paper firmly. The 
paper was then wound forward under the springs, and 
the notes and chords marked in pencil in a line with 
the corresponding springs. The bar Q was then thrown 
back out of the way and a strip of wood, sawed across 
the grain, was set temporarily beneath the paper at this 
point. This wood was 12 inches wide and 5% inches 
high, andgwas used as a support upon which the holes 
were punched in the paper at each pencil mark, using 
a hollow steel punch of *% inch diameter. The end 
giain of the wood allowed the punch to sink in, making 
a clean, round hole. Perforation for successive notes 
were spaced % inch apart. The harp and keyboard 
were connected with No. 24 enameled wire, as the dis- 
tance between them was only about 18 inches. For a 
longer distance No. 18 or 20 wire would be required. 
A wire was connected to screw No. 1 on the cross-piece 
D, Fig. 1, and the other end to the screw on spring No. 1 
of the keyboard. No. 2 screw on the harp was joined 
to spring No. 2 with a second wire, and so on. The 
wires were then gathered into a cable U and taped to- 
gether as shown. A battery of two or three dry cells 
was attached, one terminal going to the screw on the 
common return wire /’ and the other to the screw on 
the strip P. 


| Batlery 
To Warp 


Cable to Harp 





Fig. 3.—Music roll mechanism. 


To operate the harp the crank of the front roller was 
turned to draw the paper forward, and as the perfora- 
tions in the latter reached the various springs, they 
dropped down into contact with the strip below, throw- 
ing the current into the corresponding solenoids and 
drawing up the iron cores so that they struck the 
strings with a clear, sharp blow, dropping instantly as 


the paper was drawn forward, and the current shut 
off. The best average speed for the roll was found to 
be about two longitudinal feet per minute. 


A Simple Vehicle Jack 


By James H. Armstrong 

NE of the simplest forms of jacks for use in lift- 

ing the bodies of wagons or other vehicles is ilus- 
trated in the accompanying drawing. The device can 
readily be made by any amateur and the construction 
is inexpensive. The uprights of the jack consist of a 
single length of iron 14 by % inch, bent double or to 
hairpin form, with the lower ends secured in a block 
of wood measuring 2 by 6 inches. The ends of the 
uprights are fixed into recesses in the block, and are 
held in place by means of boits as indicated by dotted 
lines in the drawing. The lever on which the vehicle 











An improvised vehicle jack. 


axle is supported is made of strap iron measuring 
1 by % inch. This is fulerumed between the uprights 
by means of a bolt which passes through holes in the 
sides of the uprights. There are a number of such 
bolt holes to permit of adjusting the lever to various 
heights. The weight comes on the short arm of the 
lever and is lifted by depressing the long arm. To 
hold the long arm in depressed position a rod is pro 
vided which is fastened to the lever at one end, while 
the other end passes between the uprights and is welded 
to a block of metal. This is adapted to bear against 
the uprights and serves as a catch to hold the lever at 
any desired adjustment. The rod shown in the draw- 
ing is % inch in diameter. 


Lashing or Seizing Timbers Together 
By Albert F. Bishop 

IMBERS from 7 to 10 inches in diameter can he 

bound together readily with wire about the size of 
that used in telegraph lines. The end of the wire is 
turned at right angles and fastened to the timber by 
a staple. The wire is then wound around the two 
pieces as tightly as possible from four to six turns. 
The end of the last turn is bent at right angles and 
fastened to the other timber by a staple. Now a small 
pointed bar is inserted in the center of the layers and 

















Method of lashing timbers together. 


the layers are twisted several times as shown in the 
sketch. The writer believes two pieces could be bound 
together in this manner as tightly and firmly as the 
use of bolts could make them. This method requires 
very few tools and very slight expense for materiais. 
This wrinkle can be applied to telegraph poles, flag 
staffs, or repairing fence posts, ete. 
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Healing Broken Machinery by the ceeds with marvelous rapidity. The 


Electric Flame 
By Joseph B. Baker 


\ RROKEN machine is only the picture 
4 Aof ite real self The machine is all 


there, but it is useless because of the break 


in some important part which destroys its 


strength. Now the unsound part may be 


the 
forgings 


healed and so reclaimed by electric 


flame The castings and which 


ake up large and expensive machines 


sometimes break or are 


n ordinary use, 


broken by accident, causing great loss, and 


delay to the work in which the machine is 
being used The simple electric are weld- 
ing syetem, applied in an hour’s work or 
more by-a skilled man, makes such broken 
parts as good as new, no matter how “far 
gone erack, or how oxtensive the 
actual, open rupture through the very 
atructure part 





For example, the motor shells and gear 


toxes of electric cars may become cracked 
by yielding to the fatigue of the metal in 
the ordinary operation of the car. Cracked 
motor shells were formerly either sent to 
the scrap-heap or else repaired by riveting a 


plate over the break. To send the part to 


the scrap-heap means practically throwing 


away an expensive steel casting on which 


perhaps, a lot of valuable machine work 


and to repair the part 


» been done, 


lah ii 

by riveting is to fail to restore the original 
strength and rigidity The same thing 
applies to the steel forgings of car-truck 
frames, parts of printing presses, or the 
part or forged parts of any good-sized ma- 
chine The need is, then, for some means 
of easily, quickly and inexpensively mend- 
ing such broken parts 


This need is filled in the electric are weld- 


ing process, which can be used on the spot, 
wherever direct electric current is avail- 
able, and in a small space ten feet square 


Arc we Iiding rectnims the part at an expense 


which is very small compared with the cost 


of a whole new part, a cost which does not 


the expense of the far less effective 


ting. The occurrence of a bad crack, 


rive 
or of an actual break in a big, expensive 
casting or forging is the opportunity of the 


whole and sound again 


Ider to make 


arc W 
a piees which had seemed irretrievably 
ruined. Steel castings cost more than iron 


castings, and if pays correspondingly bet- 


ter to repair them by the are welding 


They 
and it is something worth while 


process are just as easily healed as 
the latter 


eel casting for example cost- 


recover & st 


ing $500 w 


ith half a day's work at an ex- 
pense of a tithe or less) of the first cost 
of the piece, 

By the use of a direct current of 220 
volts or over all castings and forgings ex- 
cept brass, bronze or copper can be r 
paired by genuinely welding the break, 


using the arc to soften the metal adjacent 
to the break and then feeding in a piece of 
metal of the same or better grade to fill in 
the break and make the piece integral. If 


alt available, it 
the 


by the customary apparatus 


ernating current only is 


may be transformed into necessary 
direct. current 
are 


The 
certain 


such as the mercury 
work. 


tor this purpose 
relatively small 


and rapid, but 


rectifier for 
process is simple 

1 , 
precautions are The operator s 
tool is the 
holder, a hand tool with means for protect- 
s hand and body from the 


The head and body are 


necessary. 
only earbon electrode in its 
ing the operator 
of the are. 
canvas hood, and the eyes 
thicknesses of 


The carbon pencil, 4% inch 


prot ected by a 
by 


eolored glass. 


gorgies having several 
to 1 inch in diameter, according to the size 
and shape of the work, is made the nega- 
tive electrode, and the voltage is cut down 
to about 100 volts at the are by a suitable 
adjustable resistance 

When the piece is once set and aligned, 
and the current turned on, the work pro- 











Mending a broken gear: a difficult job of are welding. The gear teeth at the break 
were saved. The alignment had to be maintained exactly during the welding. 









































A mended break that extended from 





The are welder at work on a railway motor 





above the armature bearing to the shell. In practice the arc used is some- 
gear-shaft bearing. what shorter than in the illustration. 
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Fig. 1. 


*\ Fee an 


Front and side views of trac- 
tion wheel with retractable blades. 





Fig. 2.—Paths of fixed 
and retractable blades. 

















The new traction wheel driving 
a plow through an alfalfa field. 














Plowing a rice field; a supreme 
test for the traction wheel. 


searching and penetrating heat of the are 
easily softens metal shells of the ordinary 
thickness found in the structural castings 
of machinery or in the main or minor 
moving parts of the same, up to 4 inches; 
the 14-inch to 34-inch thickness of a motor 
shell is quickly brought up to welding tem- 
perature necessary for a true union of the 
parts. If overheated by the intense play 
of the are the metal runs like wax, and here 
is where skill and special manipulation of 
the powerful tool is required. 

lt is better of course to apply the weld- 
ing process to pieces when they are first 
found to be cracked, or to have a crack 
starting, from some habitual or repeated 
stress or an accidental shock, and before 
they become broken away entirely: “a 
In some cases 
there is opportunity to make the work even 
better than by welding upon it 
-trengthening or reinforcing parts. 


stitch in time saves nine.” 


new 


A Novel Italian Traction System 
N OTOR-DRIVEN agricultural ma- 
4 with difficulty over 
ground strewn with straw or other ma- 


terial of a slippery nature. In order to 
give the driving wheels an adequate pur- 


chines operate 


chase on the ground they must be made 
very heavy and be provided with 
This adds a material load for 
the engines to drive and is entirely un- 


must 
cleats. 
two Italian 
the traction 


necessary in the opinion of 


inventors who have devised 
wheel illustrated in the accompanying en- 
graving. In place of cleats the traction 
wheel is provided with long blades, de- 
signed to dig into the ground. Whenever 
desired the operator retract 
blades, so that the machine can travel over 
an ordinary road without injury to the 
The construction of this wheel is 


may these 


road. 
illustrated to the best advantage in Fig. 1. 
The axle of the wheel carries an eccentrie 
A, on which is mounted a strap connected 
by rods B, with the traction blades C(, As 
the traction wheel revolves, the eccentric 
A remains stationary, but the strap D must 
revolve with the wheel and consequently 
the traction blade must assume the posi- 
tions in the drawing. It will be 
observed that in the forward half of the 
wheel the blades project from the periphery 
of the main wheel rim F. The blades are 
pressed into the ground by the weight of 
the wheel, but are immediately retracted 


shown 


after passing the point of contact of the 
wheel with the ground. As the blades are 
retracted in a vertical direction they do 
not serve to scoop holes in the ground as 
would fixed cleats of the same depth. Fig. 
2 shows in full line the cut in the ground 
made by the blade that is retractable, while 
the dotted lines show the large hole in the 
ground that would be scooped out by 
fixed blades projecting from the rim of 
the traction wheel. 

When it is desired to run the traction 
wheel without projecting the blades into 
the ground, they may be moved to a differ- 
ent position by operating the lever F, so as 
to throw the eccentric A to the position 
shown by dotted lines in Fig. 1. Then the 
blades will project from the upper half of 
the wheel and will be withdrawn in the 
lower half where the wheel comes in con- 
tact with the ground. One of the accom- 
panying illustrations is a photograph of the 
machine operating through a rice field. 
Here it is put to an extreme test for the 
reason that the field is flooded with water, 
and affords very little purchase for a trae 
tion wheel. Another picture shows a plow 
equipped with a traction wheel of the new 
type, operating in an alfalfa field. The 
new type of traction wheel affords an ideal 
hold on the ground and permits of reducing 
materially the weight of agricultural ma 
chinery. Furthermore, the ability to regu- 
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late the depth to which the blades will sink 
jnto the ground and to retract them com- 
pletely if desired, is a very important ad- 
vantage. 


The Trade-mark as a Business Asset 
By W. E. Woodward 
Copyright, 1912, by Munn & Co, 

HE average business man has only the 
in st notion of the value of a trade- 
mark. He does not realize that it is very 
often the connecting link between the pro- 
ducer and the ultimate consumer; that it is 
a symbol of good will, a tangible asset with 
a determinable money value; that it must 
be chosen and applied not in a haphazard 
way but with a due regard for its psychologi- 
cal effect upon the public. Nor does he 
realize the importance of complying with 
the statutory requirements which secure to 
him a property right in a trade-mark com- 
parable with the property right that an 
inventor acquires by taking out a patent. 

The following is the last of a series of 
articles, written by a man who is at once 
a trade-mark, an advertising, and a busi- 
ness expert, a man who has a first hand 
knowledge of the value of trade-marks and 


of the correct methods of trade-mark exploita- | 


tion. The series, which will be eventually 
published in book form, included dis- 
cussions, written in business English, of 


the Federal trade-mark law, analyses of the | 


requirements for registration, the elements of 
a good trade-mark, and trade-mark pro- 
tection. —Ep1ToR.] 


An Ingenious Similarity of a Trade-mark. 
—IX. 

(Concluded from page 154, August Sist, 1912.) 

An infringing mark may be so nearly 
like a well-known and valuable trade-mark 
that the unwary or careless may be de- 
ceived, yet, at the same time, it may be so 
dissimilar that a show of defense may be 
made. The National Biscuit Company 
has prosecuted more than five hundred in- 
fringements of its trade-marks. ‘‘Uneeda’”’ 
Biscuit has been imitated by 
“Uwanta,” “iwanta’’ and dozens of other 
specious wordings. 

The mark “‘ Yusea”’ used on incandescent 
gas mantles, was infringed by ‘‘U-C-A.” 
In this case there was no similarity what- 
ever in the appearance of the marks, but 
evidence was produced to show that 
“Yusea”’ was pronounced “ You see a,” and 
that in sound the marks were precisely the 
same. Priority of registration of the 
“Yusea”” mark was proved and the use of 
“U-C-A” was accordingly enjoined. 


The word ‘‘Chasseuse” was held by the | 


of ‘‘Char- 
applied to 


court to be an infringement 
treuse’’—both marks being 
cordials. 

“Grape Nuts,” a cereal food, was not 
infringed by “Grain Hearts.” “Old 
Crow,” the name of a whiskey, was not in- 
fringed by ‘‘Old Jay.” 

On the other hand ‘Colonial Dame” 
used in connection with perfumery, was in- 
fringed by ‘‘ Colonial.” 

“Chatter-Box,”” an annual publication 
for children, was infringed by ‘‘Chatter- 
Book,” used as the name of a publication of 
the same general appearance and purpose. 


The Right to Use One’s Name and Its 
Limitations 

A typical ease of this kind is that of 
Royal Baking Powder Company v. Royal 
(122 Fed., 337-1903; 58 C. C. A., 499-500). 
An individual by ths name of Royal went 
into the business of manufacturing baking 
powder. His product was sold in packages 
of the same general appearance as those 
containing the product of the Royal Baking 
Powder Company. The court held that 
the respondent could use his own name, 
but “in the least conspicuous manner pos- 
sible consistent with the right to place his 
Name and address upon the goods made by 
him.” 

A similar ca 
Faber (124 
the plantif 
cils, was t 


is that of Von Faber v. 
., 603). In this case 
iufacturer of lead pen- 
of a business founded in 

1761. The ; ; made by this firm had 

always been marked ‘A. W. Faber.” The 

defendant, also named Faber, began to 

Manufacture »encils in the United States, 


“Ulika,”’ | 


affixing to his product the mark “‘ Faber.”’ 
The court held that this was an unfair use 
of his name, and while he had a right to use 
his own name, yet he must prefix to it 
“John E,” “Eberhard” or “John Eber- 
hard.” 

The well-known chocolate manufactur- 
ers of Dorchester, Mass., Walter Baker & 
Co., have had to contend with many indi- 
viduals bearing the name of Baker. In 
each case the decisions of the court have 
been. to the effect that any Baker has a 
right to manufacture and sell chocolate, 
and to use his own name on packages of his 
| product, but his name must be accom- 
panied by some statement or distinguishing 
mark which will clearly differentiate his 
| product from that of Walter Baker & Co. 
| Inthe case of Williams v. Mitchell (106 
| Fed. R., 168-171) the court said: “One 
may not use his own name for such purpose 
| when it works a fraud. If he uses a de- 
| seriptive word, or a geographical name, or 
| his own name, it must be so used as not to de- 
prive others of their rights or to deceive the 
public, and the name must be accompanied 
| with such indications that the thing manu- 
| factured is the work of the one making it as 
would unmistakably inform the public of 
the fact.” 





Casual Resemblance Is No Infringement. 


A manufacturer of a lantern known as a 
‘“‘Hurricane”’ lantern claimed that the name 
| of another lantern, called ‘‘Tempest,” was 
|an infringement. The court held that 
| while there was a resemblance in the names 

in the underlying idea, they were so differ- 

| ent in appearance and sound that any per- 
|son of average common sense would not 
| mistake one for the other. 

“S. B.,”’ a trade-mark for cough drops, 
was not infringed by “B. and 8.” 

‘““Weber,”’ a mark for pianos, was not in- 
fringed by ‘‘Webster.”” In this case there 
is a casual resemblance in appearance in the 
two words, but no resemblance or very lit- 
| tle, in sound. 


The Plaintiff Must Come Into Court With 
Clean Hands. 


The courts will not use their power to 
perpetrate a fraud. A trade-mark con- 
| veying a misrepresentation of the composi- 
| tion, character or quality of the goods with 

which it is used, cannot be protected against 
| infringement. 





| How Legislators View Patents 


| HE debate on August 7th in the House 

of Representatives upon the question 
of appropriating ten thousand dollars to 
investigate the Patent Office, developed 
some interesting statements from different 





Congressmen. Chairman Oldfield of the | 
Patent Committee said, “the Patent} 
Office has taken in and turned into the! 
Treasury about $7,000,000 more than it has 
taken out of the Treasury.”” In speaking of 
the great corporations, who are said to take 
men out of the Patent Office, the same 
gentleman said: ‘‘They want men who have 
started at the bottom in the Patent Office 
and have worked themselves up to the 
Commissionership or assistant Commis- 
sionership.”’ If they want such a man, we 
do not recall an instance in which they got 
one, as ordinarily the force of such com- 
panies is recruited from the assistant ex- 
aminers of the Patent Office. 
Congressman Mann said, he thought the 
salaries in the Patent Office ought to be 
increased, but asked if Chairman Oldfield 
did not believe the Government would 
never be able to compete with salaries 
offered by outside people. Congressman 
Bowman remarked: “I have had some 
business with the Patent Office and the 
work that they have done for me, has 
always been efficient.””, Mr. Bowman also 
said: ‘Ease in securing a patent is, I be- 
lieve, of great advantage to the country,” 
and further “I consider as one of the 
greatest assets of this country the inventive 
genius of its people. I do not favor the 
suggestion of the committee, that there 
might be a slight advance in Patent Office 
fees. They should be kept low and every 
encouragement and assistance given in- 








ventors.” 


Referring to the bill to codify the patent 
statutes upon which hearings have been 
had this year, Chairman Oldfield said, ‘‘a 
substitute for that bill will be reported to 
the House in a few days, but it is not 
believed that it will be possible to discuss 
the bilk or pass the bill at this session.” 
This appears to settle the question as to 
any revision of the patent laws at this ses- 
sion of Congress. 

In the course of the debate, Chairman 
Oldfield referring to the compulsory license 
of the proposed new law, pointed out that 
it differed from other laws of the kind in 
that it did not apply to the original invent- 
or, but only to those corporations or per- 
sons who acquire patents for the purpose 
or with the result of stifling competition. 

Speaking of the bill about to be intro- 
duced, Congressman Lafferty said, as he 
understood the bill, it would make it a 
penal offence for the owner of one patent to 
buy another patent with the intention of 
restricting or interfering with its manufac- 
ture or sale, and Chairman Oldfield replied 
that such was the intended result. 

With reference to the Sherman anti-trust 
law, Mr. Oldfield announced that a great 
many of the best patent lawyers in the 
country to-day, take the position that the 
law does not apply to patent monopolies, 
but that the proposed bill will provide 
that the law shall be applicable to those 
monopolies created by the accumulation 
of patents. 

Included in the debate was a brief dis- 
cussion as to the constitutionality of depu- 
tizing to a court the fixing of a license fee, 
Congessman Cooper asking whether such 
fixing was a judicial function and suggest- 
ing that a court cannot fix the rate, but it 
can decide whether the rate is confiseatory 
or not. At any rate, Chairman Oldfield 
said the bill is not to be pressed for passage 
at this session of Congress. 


Notes for Inventors 

Four Glass Drawing Patents.—Four 
patents, numbered from 1,034,445 to 
1,034,448, inclusive, have been issued for 
the inventions of Mark J. Healy of Brad- 
ford, Pa. The inventions relate particu- 
larly to devices in connection with glass 
drawing apparatus and to the ring shields 
and fenders operating in the tanks of such 
apparatus. 

Wanted: An Artificial Bait—John W. 
Hurley, is well known among Washington 
city fishermen, for his skill with the rod 
and reel. A recent issue of the Washington 
Star says, that Mr. Hurley thinks it about 
time that some one invented an artificial 
bait for salt water fish and quotes the 
veteran angler as saying: 

‘Peelers make fine bait, and soft crabs 
are not bad, but usually it is hard to get 
them at places, where there is a chance to 
make a good catch. Some of the fishermen 
laughed at me, when they saw me taking 
soft crabs from the city for bait, but when 
they reached the fishing grounds, they were 
sorry they hadn’t invested in some of 
them in the city.” 

A Moth-proof Fly Book.—A patent has 
been granted to F. J. Cooper of San Fran- 
ciseo, Cal., for a fly book which should be 
of interest to fishermen. The inventor, 
when he first started out in his career as 
a fisherman, bought everything that was 
recommended as needful. A generous as- 
sortment of expensive flies formed part of 
his equipment. He found that the flies 
lasted just one season. When springtime 
eame he went to his kit and was amazed to 
find that the moths had cleaned his books 
of dozens of flies. That inspired the idea 
of a moth-proof fly book. The result is a 
book that is moth-proof, in which there 
is no metal in contact with the hooks, 
which is dust-proof and damp-proof. A 
celluloid window on the top of each of the 
envelopes constituting the leaves, permits 
the user to see at a glance just what fly he 
wants. The book is made on the loose-leaf 
principle and holds twelve to fifty-four 
dozen flies. 

An Electrically Conductive Ink.—Two 
patents, Nos. 1,034,103 and 1,034,104, have 
been granted for the inventions of Hyman 
Eli Goldberg, wherein he provides a visible 





writing ink having as one of its constitu- 
ents a good electric conductor so that the 
ink when applied to the paper by an ordi- 
nary writing pen and dried can be used to 
conduct electricity along the characters 
thus produced upon the paper. 

The Patent Medicine Situation in Eng- 
land.—A committee of the House of Com- 
mons has, for some time past, been holding 
sessions in London for the purpose of in- 
vestigating the law regarding the sale and 
advertisement of patent medicines in the 
United Kingdom. 

In the course of the investigation, it has 
been developed that the sale of such medi- 
cines is equivalent to one package per year 
for every man, woman and child in the 
country; that as estimated by one witness, 
the amount of money spent on proprietary 
medicines in Great Britain alone in one 
year amounted to $12,166,250 or sufficient 
to maintain 40,000 hospital or sanatorium 
beds and that notwithstanding the enor- 
mous amounts expended, the solicitor to 
the customs and excise department stated, 
in answer to question from the chairman of 
the committee that there was nothing, in 
his opinion, in the law as it now stood to 
prevent any person making up any sort of 
mixture containing anything except obvi- 
ous poison, from advertising it as a cure for 
any disease, and selling it to the public on 
payment of the stamp duty. He added 
that probably the police could prosecute if 
absolute fraud were established, but that 
it would be exceedingly difficult, in his 
judgment, to obtain evidence that would 
insure a successful prosecution. 


Legal Notes 


Patentability Not Involved in Inter- 
ference.—The Court of Appeals of the 
District of Columbia in the interference 
case of Putnam v Wetmore and Niemann, 
has held that the question of the patent- 
ability of the issue of an interference, will 
not be considered by the Court of Appeals 
and says, quoting a number of other cases: 
“In interference cases we do not deter- 
mine whether either party shall receive a 
patent. The question presented to us is, 
conceding there is a patentable invention, 
which party was the first to invent or dis- 
cover the same.” 

Reasonable Doubt as to Similarity.— 
The Commissioner of Patents, in the case 
of J. & Riley Carr v. The William Scholl- 
horn Company v. Warren Ax & Tool 
Company v. Geo. H. Bishop & Co. y. 
Radigan, Rich & Co. v. Draff v. EB. C. 
Atkins & Company, has held in a trade- 
mark case that where there is a reasonable 
doubt whether there is deceptive similarity 
between the mark of an applicant and that 
of a prior registrant, and the consent of the 


registrant to the registration by the appli- 


cant of his mark is secured, that the doubt 
should be waived in favor of the applicant 
and his mark registered. 

A Decision Affecting Absinth.—The 
Board of Food and Drug Inspection of the 
Agricultural Department has issued a de- 
cision, No. 147, under the section of the 
Food and Drugs Act which forbids the im- 
portation of any food or drug which is “‘of a 
kind forbidden entry into, or forbidden to 
be sold or restricted in sale in the country 
in which it is made, or from which it is ex- 
ported,”’ and also of any food or drug which 
is “otherwise dangerous to the health of 
the people of the United States,” caliing to 
attention that importations of absinth into 
the United States, are prohibited, both 
because they come from countries which 
forbid or restrict its manufacture and sale, 
and because these products are injurious 
to the health of the people of the United 
States. The decision holds that the Seere- 
tary of Agriculture will regard as adu!ter- 
ated under the Food and Drugs Act absinth 
which, on and after October Ist, 1912, is 
manufactured or offered for sale in the 
District of Columbia or the Territories, or 
shipped in interstate commerce or offered 
for importation into the United States. 
The effect of this decision upon trade- 
mark registration is somewhat problemati- 
cal, especially as to the marks, should there 
be any, applied to absinth manufactured in 
this country and designed for export. 


| NE ERR RO 














es 
—= 














7 * 
~ 
202 SCIENTIFIC AMERICAN September 7, 191g 
oa se —.. 
RECENTLY PATENTED INVENTIONS. APPARATUS FOR SPLICING ROPES AND | 8nd end spacing bars pivotally connected with| when the locking means are freed and the 
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Mardware and Tools, 


RIVET CALKING TOOL I Woop warp, 

tox 206, Leetonia, Ohlo The aim of this 
inventor is te provid 1 new rivet ilking 
tool, which is simple in construction and ar 
ranged to permit a ready change in the calk 
ing hammers and guide for the use of the tool/ this, 
on different forms of rivet or bolt heads 
with a view to calk 


bolt. 
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Edwards St., Patchogue, N. Y. This stretcher 
is arranged to fold with a view to provide a 
comparatively small bundle for conveniently 
storing the stretcher when not in use and to 
allow quick and accurate adjustment to ac 
commodate curtains of different sizes. For 


of 


side rails, adjusting bars 
intermediate the said side rails, pairs of links 


use is made 


slides slidable on the adjusting 
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world, who assist in the prosecution of patent 
and trade-mark applications filed in all coum- 
tries foreign to the United States. 
Munn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. ¥. 
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Ueries., 


Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
ghould be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 








(12675) E. W. asks: Can you kindly 
tell one of your readers what is the best heat insu- 
lation which can be easily obtained for the insula- 
tion of a fireless cooker? A. No complete insula- 
tion of heat is possible. Wool is the best which 
can easily be obtained. Asbestos is good. Such 
substances act to retain heat because they prevent 
the circulation of the air and thus convection cur- 
rents cannot be set up, transferring the heat from 
the hotter to the cooler surface. This is the phil- 
osophy of the action of a thermos bottle, in which a 
yacuum is formed between the glass bottle inside 
and the metal covering outside. 


(12676) A. M. asks: Can a man exert 
a greater downward pull than his own weight, 
irrespective of the position that he may take? 
A. When exerting a steady downward pull on 
a rope in a vertical direction, a man cannot pull 
more than his own weight. He will then leave 
the ground and raise himself into the air. He 
may exert a much greater downward force on a 
rope than his own weight by giving a jerk. By 
means of velocity and inertia he greatly increases 
the pull upon the rope. 


(12677) C. M. A. asks: 1. Are there 
any theories advanced in regard to size and shape 
of an atom determining an individual element, 
and differing for each element, with a probability 
of all elements being a simple substance of matter? 
A. We doubt if anyone holds that the size and 





shape of an atom determines the kind of matter | 


directly. It is held by many that the difference 
between atoms lies in the number of electrons 
which they contain. The hydrogen atom, which 
is the smallest, contains about 800 electrons. 
Scientists who hold this view will conclude that 
all the elements are derived from one form of mat- 
ter. Perhaps they would say that the parent of 
radium is that primal form. 2. Does not the 
molecular or atomic arrangement have the larger 
part in the making up of an organic compound? 


A. There seems to be no reason for saying that the | 
“4 | student very much at sea as to the most probable 


atomic arrangement is any more important in 
organic substances than in inorganic substances. 
You will find two books of especial interest in this 
direction: Duncan's ‘New Knowledge,”’ price $2, 
and J. J. Thomson's “Electricity and Matter,”’ 
price $1.25. From these books you will get the 
modern view. 


(12678) J. A. S. asks: As 
bought almost everything I have read about on 
the construction of induction coils, have not yet 
got what is most essential; in fact, everything 
I have seen or read does not give enough infor- 
mation for the average amateur, leaving too 
much for the experimenter'’s imagination. I 
now have purchased 18 pounds of No. 36 wire 
and wound two coils carefully, one with cotton, 
the other with silk insulation. The cotton- 
wound coil has 48 double sections and the silk 


coil has 56 double sections, neither one giving | 


more than a 6-inch spark. I donot know why, 
and cannot get the information anywhere. Pos- 
sibly you could help me. Can you give me the 
address of some one or firm that I would be 
likely to get the information wanted? A. You 
have taken the very best course for finding the 
best method of making an induction coil, in 
buying Collins’ book, which tells the whole 
Story, from beginning to end, leaving nothing 
to the imagination. We cannot refer you to 
any better source of information. No firm mak- 
ing coils will give you advice. An induction coil 
is the result of an evolution by experiment. 
The man who has produced a form which gives 
g00d results will not publish the points in which 
his success lies. The book by Collins is the 
first effort to cover the subject of design for all 
sizes up to a coil giving a 12-inch spark. We 
think it quite reliable. Of course, there are many 
Variations from his design, which might give 
800d results. It is an old rule that you ought 
to get an inch of spark for each pound of secondary 
wire. Your coils are not up to this. 


(12679) W. C. B. asks: As a disin- 
fectant (inexpensive) for garbage can is air- 
slaked lime effective? Does it become inert 
when exposed to the air? Is charcoal a deodorant? 
What is your opinion of this formula: 3 pounds 
iron sulphate, 3 pounds slaked lime, 4 pounds 
Toad dust? A. Chloride of lime is a much 
better disinfectant than air-slaked lime for a 
Sarbage can or other domestic use. Charcoal 
atts as a disinfectant by absorption. It takes 
Sases into its pores and thus removes odors 
from the air. If the charcoal is then burned 
the bad gases with their odors are destroyed. 
In the formula which you send iron sulphate is 
the active material and is one of the best dis- 
infectants. The road dust serves simply as a 
Vehicle to carry the iron sulphate. The slaked 
lime has some value but not so great value as 
many other germicides. For many formulas of 
high value for disinfectants we would refer you 
%© our Cyclopedia of Receipts, price $5. 


NEW BOOKS, ETC. 


Tue Sun. By Charles G. Abbot. New 


York and London: Appleton & Co., 
1911. 12mo.; pp. xxv, 448. Price, 
$2.50. 


This is a book that was needed, and it has been 
written by the right man. 

Hitherto the standard work in English on this 
subject has been Prof. Young's ‘‘The Sun,”’ the 
latest revision of which appeared sixteen years ago, 
and is now out of print. Since it was published, 
at a time when solar physics was just beginning to 
be recognized as a field of research worthy of the 
whole time and attention of a numerous body of 
workers, this branch of science has made great 
progress, the record of which is scattered through 
a long file of the Astrophysical Journal and other 





kindred periodicals. Builaing upon Young's 
admirable treatise as a foundation, Mr. Abbot 
has given us a most welcome digest of all that is 
known to-day concerning the sun. As to the com- | 
petence of the author, probably few of our readers 
will need to be told that he was Langley’s assistant 
at the Smithsonian Astrophysical Observatory, | 
and now, as director of that institution, is the | 
world's foremost investigator of the problems of 
solar radiation. | 

The book is quasi-popular; i. e., it avoids the | 
intricacies of mathematical physics on the one | 
hand, but on the other can hardly be read to the 
fullest advantage by our friend in the street. The | 
following are the chapter heads: I. The solar Sys- | 
tem. The Sun’s Distance. Its Dimensions. II. | 
The Instruments and Methods Used in Solar In- 
vestigation. Ill. The Photosphere. IV. Eclipses | 
and the Outer Solar Envelopes. V. Sun-spots, | 
Facule and Granulations. VI. What is the Sun? 
VII. The Sun as the Earth's Source of Heat. 
VIII. The Sun's Influence on Plant Life. IX. 
Utilizing Solar Energy. X. The Sun Among the 
Stars. 

Comparing Abbot's book with the earlier litera- | 
ture on the subject available to persons who read | 
only English (Pringsheim's ‘Physik der Sonne” 
has, of course, brought the matter fairly up to date 
in German) we find that a great deal of informa- 
tion formerly given in a vague and tentative way, 
is now stated as res judicata. The spectro-helio- 
graph, for instance, has cleared up a great many 
problems. ‘The solar constant—which is funda- 
mental in meteorology and geophysics, and the 
exact determination of which has been an urgent 
desideratum of these sciences—is at last defi- | 
nitely stated to average 1.95 calories (it is subject 
to some fluctuations) and Abbot's own work 
makes this vatue completely trustworthy. All| 
other existing reference books and text- books in | 
English give either a considerably higher value, | 
or present the values obtained by numerous inves- 
tigators, ranging from 1.76 to 4.06, leaving the 
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Recent advances in the measurement of solar 
radiation have, of course, been conditioned by 
the improvement of pyrheliometric apparatus, 
and there is probably still some work to be done 
in this direction. The author gives us a descrip- 
tion of the Angstrém instrument—which was 
somewhat rashly adopted a few years ago for offi- 
cial international use—and of course fully de- 
scribes the more satisfactory types of instrument 
for which he himself is responsible; but does not 
refer to the Marvin pyrheliometer, now in use by 
the Weather Bureau—possibly because Prof. 
Marvin himself has not yet published an account 
of this as yet unperfected instrument. Since Mr. 
Abbot's book was written Prof. Humphreys, also 
of the Weather Bureau, has announced that he is 
at work at still another instrument of this class. 

The chapter on “‘The Sun's Influence on Plant 
Life’ discusses an important subject which was 
not touched upon in Young's book, and concern- 
ing which there is a dearth of popular literature. 
From the interesting account of solar engines, 
solar heaters, aad kindred devices we learn that 
“excepting the solar heaters for bath purposes 
commonly installed in the roofs of houses, it does 
not appear that appliances for utilizing solar heat 
are yet introduced with economical success." 
Nevertheless, the author is quite hopeful on this 
subject. 

The book abounds in minor typographical 
errors. Good proofreaders appear to be scarce 
nowadays in American printing offices. We fear 
the author himself must be held responsible for 
misspelling Leverrier’s name four times on one 
page. 

REINFORCED CONCRETE CONSTRUCTION. 
In Theory and Practice. An Elemen- 
tary Manual for Students and Others. 
By Henry Adams and Ernest R. Mat- 
thews. New York: Longmans & Co., 
1911. 8vo.; 316 pp.; illustrated. Price, 


A short history of reinforced concrete paves the 
way for an intelligent study of theory and prac- 
tice. The theory is confined to such principles 
as have a direct bearing upon actual conditions 
and requirements, and the mathematics of the 
work are kept within the strictest possible bounds 
of simplicity. Among the special constructions 
discussed may be mentioned retaining walls, bins 
and bunkers, chimneys, reservoirs and tanks, cul- 
verts and conduits, swimming baths, public shel- 
ters, underground lavatories, railway bridge work, 
wharves, jetties, and sea walls, and factories. 
Both American and English examples are usually 
cited and the numerous ‘cuts are classified and 
grouped under the various branches of construc- 
tion, so that each branch graphically presents a 
variety of typical forms. The work is on the 
whole admirably adapted to aid the beginner to a 
knowledge of real conditions, requirements and 


| its minor details; 





methods, 


Concrete Costs. Tables and Recommen- 
dations for Estimating the Time and 
Cost of Labor Operations in Concrete 
Construction and for Introducing Eco- 
nomical Methods of Management. By 
Frederick W. Taylor, M.E., Se.D., and 
Sanford E. Thompson, 8.B. New York: 
John Wiley & Sons, 1912. S8vo.; 709 
pp.; illustrated. Price, $5. 

In estimating costs, the method advised is that 
of dividing each kind of work into a series of ele- 
mentary operations, of timing and recording each 
of the ‘‘unit times,"’ and finally of adding together 
the results in order to obtain the cost of the job. 
Tables are given showing just how long a work- 
man should take to do a particular task—tables 
which have been obtained only after most exhaust- 
ive tests with the stop-watch on actual work. 
Each piece of work in a trade has been reduced to 
the efficient movements of the 
workman have been isolated from the inefficient 
and unnecessary; and each elementary movement 
has been studied with the stop-watch in hand. 


| The series of movements have then been grouped, 


the uait times summed up, and a sufficient margin 
allowed for unavoidable delay and accident. Fi- 
nally, the classification and tabulation of the data 
has been so carried out as to make practical refer- 
ence to them a simple and sure matter. The 
architect, engineer, contractor, superintendent 
and foreman will all appreciate the help here ex- 
tended. 

Tue British JourNaAL PHOTOGRAPHIC 
ALMANAC AND PHOTOGRAPHER'S DalILy 
Companion. 1912. New York: George 
Murphy, Ine. 8vo.; 1,436 pp.; illus- 
trated. Price, paper, 50 cents; cloth, $1. 
This guide, philosopher, and friend of the pho- 

tographer comes to us this year as multicolored 
and as corpulent as ever. The enormous sections 
devoted to advertisements are bewilderingly 
kaleidosocopic. They contain some good pictures 
whose merits are credited to various lenses. The 
almanac proper calls particular attention to the 
dates connected with the history of photography 
—the births and deaths of its great men, its dis- 
coveries, inventions, and processes. The refer- 
ence section has too much matter for a satisfac- 
tory summary here, but includes among other 
things of interest to American readers an epitome 
of progress for the past year, hints on the manage- 
ment of studios, recent novelties in apparatus, 
the developing formulas of the principal plate and 
paper manufacturers, and some useful tables. 

Penrose’s PicrortaL ANNUAL. The Pro- 
cess Year Book. Edited by William 
Gamble. Vol. 17, 1911-1912. New 
York: Tennant & Ward. 4to.; 305 pp. 
Price, $2.50. 

Those who have seen former volumes will take 
up this current issue with a pleasurable thrill of 
anticipation, and there is little chance of their 
feeling any disappointment. What very little 
indifferent work is exhibited is so buried in a mass 
of highly meritorious reproductions that it would 
be hypercritical in us to resurrect it. A reproduc- 
tion of the Mona Lisa forms the frontispiece of the 
volume, and thenceforward mellow collogravures, 
rich autochromes, restful monotints, and bright 
kinemacolors elbow one another for space between 
the covers. The wealth of pictures should not 
lead us to neglect the text, however. There are 
many papers full of suggestion, information and 
help. “Photography and Aeroplanes,” “On 
Making Line Drawings from Photographs,’ “A 
New Style of Retouching in Machinery Illustra- 
tions,"’ ‘Thoughts of an American Printer,’ “‘My 
Impressions of Kinemacolor’’—these few subject- 
headings will show the diversity and scope of the 
discussions. No one who professes to keep in 
touch with illustration and process work can 
afford to ignore this yearly review, and it is worthy 
of a place on the table of the general reader and 
picture-lover merely by virtue of its splendid 
reproductions and its pleasure-bestowing power. 
Tue Locomotive. Vol. XXVIII. Hart- 

ford, Conn.: The Hartford Steam Boiler 

Inspection and Insurance Company, 

1910-1911. Price, $1. 

This bound volume of the little paper called 
The Locomotive contains all the issues of 1910 and 
1911, and gives, among other things, a list of 
boiler explosions for each month, summaries of 
inspectors’ reports, and articles and illustrations 
dealing with noteworthy explosions and the les- 
sons they convey. An index is included which 
gives easy access to the miscellaneous information 
of the volume. 

Tue MeEcuHANICS OF THE AEROPLANE. A 
Study of the Principles of Flight. By 
Captain Duchéne. Translated from the 
French by John H. Ledeboer, B.A., and 
T. O’B. Hubbard. New York: Long- 
mans &Co. 8vo.; 231 pp. Price, $2.25 
net. 

The name Duchéne will be familiar to those 
who have followed recent progress in aeronautics 
as that of an original and careful investigator of 
the laws and principles of dynamic flight. While 
making no claim to having attained to more than 
approximate formulae, Capt. Duchéne has made 
accessible to the general reader and to the student 
a large body of knowledge concerning the be- 
havior of aeroplanes under varying conditions. 
The mathematics used are purposely elementary, 
and all explanations and expositions assume only 
superficial knowledge on the part of the reader. 
The clearest possible wording is aimed at, and 
very generally attained. The four main divisions 
of the work deal with flight in still air, with the 
equilibrium and stability of the aeroplane in still 








useful tables are those for rapidly calculating the 
power required to fly an aeroplane, and for quickly 
finding the gliding slope. There is a summary of 
the chief properties of horizontal flight which wili 
be most helpful to the student; and the chapter 
on the screw propeller is not the least important 
of the work. As a textbook, it will give the stu- 
dent a fair grounding in principle, and may save 
experimenters from many discouraging mistakes 
due to a failure to recognize or to properiy take 
into consideration some necessary factor of 4 
problem. 


Tue Kinapom or Dust. By J. Gordon 
Ogden, Ph.D. Chicago: Popular Me- 
chanics Company, 1912. 16mo.; 116 
pp.; illustrated. Price, 50 cents. 

One of the most fascinating things to children 
the world over is that of cbserving the Kingdom of 
Dust as revealed by the sunbeam. In a somewhat 
speculative but none the less charming manner 
the author gives us the individual character of the 
inhabitants of this kingdom—the particles of 
musk, bits of iron and steel, scraps of leather, 
fragments of wood, cotton, silk, stone, gold, tin, 
wool, hair, paper, clay—in short, particles of every 
ingredient earth knows. His revelations will 
prove most absorbing to the young, and, aside 
from conveying instruction of real worth, must 
kindle in them a desire to pursue such studies 
further. 


Tue Basic Open-HEARTH STEEL Process. 
By Carl Dichman. Translated and 
edited by Alleyne Reynolds. New York: 
D. Van Liostenad Company, 1911. Svo.; 
334 pp.; illustrated. Price, $3.50 net. 
The manufacture of steel by the basic process 

presents many problems which have thus far 
failed to bring forth adequate solutions. The 
painstaking investigation of these problems by 
Carl Dichman is the basis of the volume in hand. 
He has first endeavored to establish conditions 
admitting of the complete utilization of raw ma- 
terials in the best way. This has entailed a vast 
amount of labor in quantitatively estimating the 
effect of all determining factors. A lack of knowl- 
edge as to the conditions necessary to the eco- 
nomical utilization of fuel led him to devote his 
initial energies to the theory of gas producer work- 
ing. The translator recognized in Mr. Dichman’s 
research a most valuable contribution to the 
science of its subject. The calculations are pre- 
sented in minute detail, in order that independent 
investigators may check from step to step as they 
lead on and up to the eventual formule. It is 
hoped that other investigators will use the data in 
this way, so that the fact or falsity of the author's 
premises and conclusions may be definitely deter- 
mined, and the open questions which now vex the 
subject may receive something approximating to 
final and unanimous answers. 


How to Use tae Microscopr. A Guide 
for the Novice. By the Rey. Charles A. 
Hall. New York: The Maemillan Com- 

any, 1912. 12mo.; 88 pp.; illustrated. 

Price 75 cents net. 

The author has written several charming littie 
books designed to conduct the tyro into the flelds 
of Nature by the pleasantest possible paths, and 
in ‘“‘How To Use The Microscope" he places the 
beginner under another debt of gratitude. No 
attempt is made to describe other than inexpensive 
instruments and the preparation and elementary 
observation of common objects. But within ite 
particular scope the primer thoroughly fulfils its 
mission, and both matter and illustration are com- 
mendably attractive and informing. 

Key to Trees. By J. Franklin Collins 
and Howard W. Preston. New York: 
Henry Holt & Co., 1912. l6mo.; 184 
pp.; illustrated. 

This is an admirable little guide that will be 
hailed joyously by the tree lovers of the north- 
eastern United States and adjacent Canada. Ili 
is substantially bound, small enough to slip easily 
into the average pocket, and carries a wealth of 
illustration upon a very good quality of paper. 
The identifications are for the most part based 
upon leaf characters, but a good cut of the bark is 
generally added. Few technical terms are used, 
and these are defined in a glossary. The com- 
mon names are given in full-faced type, the scien- 
tific names in italics. There is also a systematic 
list of trees grouped in families, and a general 
index to tree names. The size of leaves is clearly 
indicated by an inch scale, placed beside each out- 
line drawing, and six inches, divided into eighths, 
are marked off in gilt on the back cover of the 
book, so that comparisons may readily and con- 
veniently be made. 

Tue Expert Woop Finisuer. A Com- 
ylete Manual of the Art and Practice of 
Finishing Woods by Staining, Filling, 

By J. Ashmun 

The Master 

1912. 


Varnishing, Waxing, etc. 
Kelly. Malvern, Penn.: 
Painter Publishing Company, 
8vo.; 339 pp. Price, $3 
Maintaining that much of the charm of modern 
architecture lies in the use of natural woods, the 
writer endeavors to show how their rich variety of 
grain and coloring may be developed and vre- 
served. The woods and the fillers used are de- 
scribed at length, and directions are given for ordi- 
nary finishing, for finishing and fuming oak, for 
veneer work, and for French polishing. Steins 
and staining constitute an important division of 
the manual, and a wealth of practical formule is 
presented. Varnishes, their make-up, tests, and 
uses, is another capably-handled branch of the 
subject. Instruction for renovating old furni- 
ture and on the treatment of stains and spots 


air, with the effect of wind on the aeroplane, and | brings to a conclusion a very useful exposition of 
with the problems of propulsion Among other! an important art. 
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The Gyroscope 


The mysteriows behavior of the gyroscope i 
a source of woader te everyone. From 
toy, the gyroscope is being developed i 
a device of great practical value. 

theory and its method of action are 
forth ap to the latest moment in the Scien- 
tific American 5§ The following 
numbers are of great interest and usefulness : 


srt 


imerican Supplement 1501 —Treats of the 


lear explanation 


Scientific 
Mechanics of the Gyroscope. A c 
without mathematics 

Scientific American Supplement 1534 **Little-known 
Properties of the Gyroscope” describes a ~y * 
action not generally observed, and dismisses the 
effect of the property upon the motions of the planets. 


Scientific American Supplement 1621 —The Gyrostat 
for Ships describes the construction and applicanon 
of the principle to prevent rolling of vessels. 


Scientific American Supplement 1643—The Gyro- 
scope for Balancing Aeroplanes, takes up this 
interesting feild, which the gyroscope seems 
capable of occupying. 

Scientific American Supplement 1645 —The Theory 
of the Gyroscope, is an excellent article, treating the 
subject mathematically rather than popularly. 


Scientific American Supplement 1649 —The Gyro- 
scope, is an article giving a full discussion of the 
instrument without and 


within the comprehenmon of all insevasted. 


Scientifie American Supplement 1694 - Gyroscopic 
Apnaratus for Preventing Shups trom Rolhng takes 
up the Schhek invention described frst in No. 1621, 
and discusses its action and results fully. 


Scientific American Supplement 1716—A Recent 
Develooment in Gyroscopic Design, illustrates a 
new form of gyroscope and mounting adapted to 
engincenng us. 

Scientific American Supplement | 741 — Gyroscopic 
Balencing of Aeroplanes, tells of various suggested 
methods of saaintaning equilibrium. 


Scientific American Supplement | 773 —TheW onder- 
ful Gyroscope, gives diagr of the ay pe and 
tts ection, and applications to maintaining stability 
of ships and monorail trains 

Schentific American Supplement | 814—The Regnard 
Aeroplane, describes the latest design of aeroplane 
stabilizer, from which great things are expected. 
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with machinery the relation to engineer 
ing is unmistakable. But at all times 
from its artistic side the designing of 


ships and especially of yachts, has never 
failed to appeal to 


the ship as something more than a mere 


those who consider 
conveying or fighting machine. 

The adaptation of engines to ships, the 
increase in the functions that machinery 
are expected to fulfil, the growth 
and complication, the 
fitting of the to its 
called more and more for a stronger grasp 
of principles by the architect 
greater specialization by the 
And the story end here 
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young men in the community who could 
be successful naval architects if not dis- 
couraged by parental caution. 
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an intimate knowledge of so many differ- 
ent for practically all the 
trades are represented in the modern ship. 
The design demands a knowledge of ab- 
struse mathematics combined with data 
| obtained from experimental work, and not 
the least important factor, particularly 
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in the use of what are called “indetermin- | 
is that rare quality, good judgment, 
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“Such a course combines the advantages 
of broad study in engineering,” this lead- 
er in naval educational work went 
“including civil and 
| gineering with the concentration on a spe- 
cial profession, and in particular the 
study demands all the advantages in the 
way of equipment that a large and pow- 
erful | institute “an fur- 
nish.” | 

Then there is the advantage of close | 
personal contact with the teacher in com- 
paratively small groups of students. It | 
must not be forgotten that although the 
ships of the sea represent the outlay of 
great capital, they can be counted as but 
|small when compared with the enormous 
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engineering enterprises of the land. It is, 
therefore, true that while the great de- 


mand for land engineers is scarcely 
plied by the output 
relatively 


sup- 
in graduates of the 
depart- 


schools 


great schools, small 
ments and in comparatively few 
will suffice to supply the need for naval 
architects. There is room in the naval 
world for all who are now taking the 
course, there will be room in the future 
for an increased output, but there must 
always be the smaller groups of naval 
students and the consequent closer touch 
with the 

Experience has shown that the work of 
the really appeals powerfully to 
all who have any taste for 
the sea or for ships, and they evince an 
active interest in the work. “They learn 
to strive hard without feeling the tedium 
of uncongenial work. This of itself is a} 
most valuable education, and many young | 
men who have intended to go into busi-| 
ness have taken the course because they 
liked it.” 

There must, of course, be considered the 
business opportunity for members of the 
profession. This, according to Prof. Pea- 
body, is good. There has for several 
years been a larger demand for graduates 
than the school could supply, and this 
year there were two or three opportuni- 
ties for each man who graduated. 

Most important in the whole considera- 
tion is the fact that a brighter day for 
ship building has already arrived, and 
the future cannot fail to an in- 
crease of opportunity. The men manning 
British shipping are now evincing great 
dissatisfaction with the miserable condi- 
tions of the present day and are likely to 
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demand higher pay and other changes 
which will tend to lift the life to a level 
where it is possible for it to attract 





body, “is because there is a much wider 
field to which the graduates of such a 
department should go than the 
realizes. Anyone who expects to have to 
do with the designing, building or man- 
aging of ships or building marine engines 
or motors for boats, will be better fitted 
if he takes a course in naval architecture 
and marine engineering.” The fact is 
that this profession broadens the knowl- 
edge of the man who enters it. It is 
doubtful whether any other one calls for 











public | 


Americans, especially those who like that 
kind of life, and there are besides special 
futures for yachting and motor boating 
which already begin to cut important fig- 
ures. 


Provided he is intelligent, competent 


and diligent, for the young man who is 
willing to devote himself to his studies 
there are at this moment excellent oppor- 
tunities in naval architecture and marine 
engineering, and these opportunities are 
sure to increase in the future. 
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of an invention will be readily given to any inventor 
furnishing us with a model or sketch and a brief de- 
scription of the device in question. All communications 
are strictly confidential. Our Hand-Book on Patents 
will be sent free on request. 









Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 


All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 














Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom. 
panied by a remittance. 








AGENTS WANTED 
AGENTS—One cent invested in a Postal Card 


ition. For 
further American 


Aluminum Co., 


particulars communicate 
Div. 


with 
1029, Lemont, Ill. 


BUSINESS OPPORTUNITIES 
FOR SALE. A patent for a useful household 


article, or means to finance it for part interest, 
| Ideel for house to house canvass. Full particulars 
| can be sent on request. Address, Jas. - McCann, 


1118 E. 36th St., Minneapolis, Minn. 


INSTRUCTION 


_LEARN TO WRITE_ADVERTISEMENTS— 
Earn $25 to $100 weekly. We can positively show you 
by mail how to increase your salary. Prospectus 
Page-Davis Co., Dept. 89, Chicago, IIL. 


PATENTS FOR SALE 

A MAGIC housekeeper’s device—Patent 
ing—Article going some. Would consider reli 
educated partner with cash to promote. 
lars from Chas. H. Gunter, Box 77, 


POSITIONS 


POSITIONS now open. $90 mo Steady work. 
Civil service, normal, academic, business, law, real 
estate, auto, enginéering courses taught by mail. 
For ‘Sc holarship"’ or Free ‘*CivilSe sevice Manaay 
address Carnegie College, Rogers, Ohio 


SALESMEN WANTED 


Local or Traveling Salesmen making small 
towns, to handle new, attractive, posses sideline. 
Quick aipmnens, prompt commissions, no collect- 
ing. Peerless Mfg. Co., 216 Sigel St., Chicago. 


WANTED 


WANTED. One of the largest manufacturers 
of Rochester, N. Y., wishes to employ a practical 
machinist, capable of designing and constructi 
special automatic machinery. Applicants shou 
give full experience and references. Strictly con- 
fidential. Automatic, Box 773, N. Y. 


MISCELLANEOUS 
MODEL AND FINE CLOCK TRAIN WORK. 
Estimates given. Work done by the hour or by 
contract. w jalthams Clock Company, Waltham, 
Massachusetts 


end- 
iable 
Particu- 
Muncie, Ind. 





INQUIRY COLUMN 


Inquiry No. 9279. 
ding asbestos board. 

Inquiry No. 9280. Wanted names and addresses 
of manufacturers of machinery for stuffing dolls 
a teddy bears. 
uiry No. 9281. Wanted to buy machinery 
eaching walnuts and ivory nuts. 

Inquiry No. 9282. Wanted name and address 
of manufacturer of coin-controlled gasoline-dis- 





Wanted a machine for shred- 


| pensing tanks for automobile use. 


Inquiry No. 9283. Wanted name and address of 
dealers in powdered Cocoa and Kola nuts in bulk. 


Inquiry No. 9284. Wanted a plan for washing, 
screening and loading gravel for concrete purposes, 


“Security of 
Principal and Income” 


We can offer to investors who 
are seeking security as well as 
a good yield the Preferred 
and Common Stock of the 


E.T. BURROWES CO., 
Portland, Me. 


Manufacturers of Bronze Wire Rustless 
Screens 


The Preferred pays 6% 
The Common pays 10% 


These stocks have maintained the above 
rate of dividends for the last four years. 


Send for circular No. 93 
Bayne, Ring & Company 
BANKERS 


Nat'l City Bank Bldg. 
55 Wall St., New York 


Chicago Philadelphia Boston 
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Stop 
That 
Squeak 


with a little 


DIXON’S 


MOTOR GRAPHITE 


(Pulverized Fiake) 





Work in between the spring leaves and on the 
bolts Dixon's Motor Graphite mixed with oil. 
Stops the noise for good — prevents rusting. 


Dixon’s Motor Graphite is an ideal lubricant, 
forit produces on bearing surfaces a tough, 
veneer-like coating of marvelous smoothness 
which prevents metallic contact — reduces 
friction — and does away with hot bearings. 


You will get more power from your engine 
your car will run quietly, your lubricant and 
repair bills will be less, if you use Dixon's 
Motor Graphite in every part of your car. 
Mix it with your own choice of lubricants or we 
will doit for you, as we manufacture a full line of 
greases containing Dixon's Motor Graphite. 

Ask your dealer for Dixon’s Graphite Lubricant 
No. 677—a highest — mineral grease scientif- 
ically combined with Dixon’s Motor Graphite. 
Fine for differentials and transmissions. More 
economical than plain oil or grease. 


Write for Free Booklet No. 248G 
* Lubricating the Motor” 


JOSEPH DIXON 


CRUCIBLE COMPANY o N 
Jersey City Estab.ini827 N. J. anse 











Cleveland 
Grindstones 


Have the grit and toughness needed to sharpen 
any and all cutting tools. Only genuine Berea 
and Huron stone used and every 
one marked with our new dis- 
tinctive trade inark. Whatever 
your grindstone needs we can 
supply them exactly in size, fine- 
ness Or on any other point, in - 
power, hand or trea= 
dle stones, at lowest 
prices. Here is a gen- 
eral-purpose stone for which 
we have a large demand, 
Designed to be run by power, 
yet light ronning enough for 
hand turning. «>> =e -* 
Insist on a Cleveland. If 
you don't know our dealer 
bear you, write us. 


' 














Solders and Soldering 













@ If you want a complete text book on Solders and 
the art of Soldering, giving practical, working re- 
cipes and formule which can be u by metallurgist, 
the goldsmith, the silversmith, the jeweler, and the 
metal- worker in general, read the following Scientific 
American Supplements: 1112, 1384. 1841, 1610, 
1622, 1434, 1533; price 70 cents by mail. 





@ Order from your newsdealer or from 


MUNN & COMPANY, Inc. 
Publishers 361 Broadway New York 


OILDAG 


o06 & 6. rer Ore 
No other oil lubricant contains Deflocculated Graphite, 
After using it in his Franklin cars, Hudson Maxim‘ 
the well known inventor, wrote in appreciation, saying : 
“The Automobile Industry owes you a debt 














of gratitude.” Try it. Let Oildag help your 
auto to hi efhciency. Our Fre: let 
L-458 tells all about it. Send your address. 


International Acheson Graphite Co. 
Niagara Falls, N. Y 


General Agents for Vildag, made by Acheson OildagQo, 


EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 


DURYEA _ 
MOTOR BUGGIES 


Combine the cheapness and de- 
pendability of the horse-and-buggy with the speed 
and luxury of the automobile. They are designed 
in the light of a long experience in automobile 
Construction, and they stand up. Catalog free. 


Gs S. DURYEA MOTOR CO., Saginaw, Michigan 


FR mi all 


urposes 


The High Powered, Light 
Weight'Cushman Engine 
measures out just enough line 
to do the work required. Advanced 
4 cycle type. Weight under 200 Ibs. 
4h. p. rating but actually de- 
velopes over 5 full horse power. 
Automatic Throttle Gov- 
ernor with High Grade 
Schebler Carburetor. 















Easy speed changes, 
special friction clutch 
ley. Iso new 6-8 and 
h. p. high efficiency en- 
gines for ~ | work. Now 
ready. Book free. Address 


KS, 2070 N. St., Lincoln, Neb. 





CUSHMAN MOTOR WOR 








Uses of Cement in Sculpture 


(Concluded from page 192.) 


and the steel reinforcing tower, 8 feet in 
diameter, was built in its place. This 
tower ran the entire length and ended in 
a dome just below the neck, and was de- 
signed to support the head and shoulders 
of solid cement. Thirty-eight 1-inch twist- 
ed steel rods were cemented 2 feet into 
the solid rock with molten brimstone and 
red hot sand. This done, not to 
anchor the statue, but to steady the steel 
reinforcing cylinder. Twenty-four rods 
were used in the circular tower; 14 anchor 
rods passed up through the folds of the 
drapery, joined the structure of the dome 
and then passed up into the head. This 
had to serve as a scaffold from now on 
and retain its form. 

For the circular reinforcing %-inch 
twisted steel rods and 44-inch galvanized 
wire was used. The diameter of the tower 
was expanded, one wire placed on the 
inside and one on the outside, and twisted 
between the rods until tight, thus reducing 
it to its original diameter. 

The solid concrete base (measuring 18 
by 18 by 32/3 feet) was cast on November 
10th. Maintaining a water supply was 
one of the chief problems of the work. 
The water had to be pumped up from the 
river below to a 5,000-gallon capacity 
storage tank, made in the ground near the 
statue, then lifted into another tank with 
an improvised water jet; here it was 
steam heated for mixing the cement. 

An opening was left in the base below 
the ground, and six sections of the spe- 
cially designed, collapsible metal inner 
forms, 7 feet in diameter, were taken in 
and set one on top of the other and joined 
together with taper dowel pins. Then on 
November 14th and 15th the pedestal was 
east to within 6 inches of the figure. 

Preparations were then made for casting 
the figure. An improvised derrick with 
grooved wheels was set over the mold with 


was 


the hoisting tub working on the inside of | 


the figure. The forms were taken off the 
pedestal and a chute put in to convey the 
cement from the mixer to the bottom of 
the shaft into the hoisting tub, and a small 
radiator was used to heat the inside of the 
mold. The first attempt was made to cast 
the figure on November 29th, but this was 
unsuccessful owing to inadequate prepara- 
tions for zero weather. 

It has frequently been asked why the 
final and most important work was not 
done sooner and in more favorable 
weather, or left until the following spring. 
It must be remembered that the whole 
operation of building a heroic statue in 
cement was an experiment, and could 
progress only as each new difficulty, which 
arose in connection with it, could be over- 
come. Delay in the material first used 
was perhaps the main reason for retard- 
ing work. Taking into consideration the 
action of freezing weather on water-soaked 
plaster, the prominence of the location of 
the statue, and the terrific wind storms 
which would sweep around it during the 
rest of the winter, it was imperative that 
the building be completed, to avoid a repe- 
tition of the first year’s work. 

Another 16 horse-power steam engine, 
four large tubular radiators, and one 26- 
foot steam coil were procured. A 30-foot 
gravel bin, 5 feet high, was made and 
the steam coil placed inside it, on edge. 
The four radiators were placed inside the 
seaffolding near the mold. The engine 
being considerably lower, everything was 
steam connected, and the pipes boxed, with 
return to the boiler. A system was also 
devised for warming the water which was 
being pumped up from the river. The 
whole constructioa was inclosed by canvas 
and sheet tin, all holes plastered shut, and 
after a final tryout the work began again 
on Tuesday, December 20th, 1910, at 5 
P. M. The thermometer indicated 2 de- 
grees below zero. Two crews of fourteen 
men each were employed for day and 
night shifts. 

After all the preparation and trials it 
was a sight never to be forgotten—the 
two steam engines belching forth thick 
smoke and flame; the frozen chunks of 
gravel and solid bags of granite screenings 



























Say Farewell 


to Every Corn 


Don’t pare off the top layer and 
let the real corn go. That’s simply 
folly. 

It is dangerous, 
too. A slip of the 
blade often means 
an infection. Some- 
times it means blood 
poison. 

That form of home 
surgery doesn’t be- 
long to these intelli- 
gent times. 











The treatment used by millions is 


this: 


Apply a Blue-ja 
done in a jiffy. 
stantly—the corn is forgotten. 
ntly loosens 
In 48 hours the whole corn 


Then the B 
the corn. 


& Bwax 


comes out, root and all. 


No soreness, no discomfort. 
Fifty million corns have been ended 
in this way since this famous wax 


was invented. 


Let it remove one for you. 
will show you the end of corn 


troubles forever. 


plaster. 
The pain ends in- 


A in the picture is the soft B & B wax. It loosens the corn. 
B protects the corn, stopping the pain at once, 
C wraps around the toe. It is narrowed to be comfortable. 
D is rubber adhesive to fasten the plaster on. 


Blue-jay Corn Plasters 


Sold by Druggists—15c and 25c per 
Sample Mailed Free. Also Blue-jay Bunion Plasters 


Bauer & Black, Chicago and New York, Makers of B & B Handy Package Absorbent Cotton, etc. 
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First Aid Always,— 


Dioxo sen. 


keeps little hurts from getting big 
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Aviation 


@ Two topics are of paramount importance just now in aviation. 
The one is the possibilities of the hydro-aeroplane—the flying 
boat in popular parlance—and the other is the flying machine as 


a military weapon. 


@ In the forthcoming mid-month September issue of the Scientific 
American, which will issue on September 14, these two subjects 


will be authoritatively discussed. 


@ Mr. Carl Dienstbach writes on the hydro-aeroplane. He 
points out how important is the develo 
because at last we have a vehicle of 

which means much for the advancement of flying as a sport. 


@ Major Bannerman Phillips of the British Army, a noted 
European authority on the military aspects of aviation, will write 
on bomb-dropping. He will show how much or how little is to 

~ dropping high explosives on an enemy's force 
from a height of half a mile, basing his comments on the achieve- 
ments of aerial grenadiers in the Tnipolitan campaign and on the 


be expected 


results of the bomb-dropping contest held in France. 


@ Dr. Alfred Zahm, America’s leading authority on aero-me- 
chanics, will show in a popularly edad 

the development of laboratory work since the day of Langley. 
If the flying machine is to become a really practical vehicle of 
the air it must be developed by the same methods that have 
os, highly ramified telephone 
article, dealing as it does 
with investigations made by engineers and physicists, is of 


given us giant bridges, huge 
systems. That is why Dr. 


immense practical value. 


@ There will also be the usual Scientific American features— 
the short pithy articles on current scientific events, with many 
bright illustrations of the latest inventions and scientific apparatus, 


the latest news for inventors. 


Zien 


@ A Stirring Colored Cover by William Harnden Foster. 
@ Price 15 cents on all news stands. ° 
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Your Pocket 
Umbrella Is 
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POCKET UMBRELLA CO., Dept. N, Findlay, | | 
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PHOTOGRAPHS USE 
*TABLOID’ we RYTOL’ 


Wark Mark) 
UNIVERSAL DEVELOPER 


ae Trade 


»M 


New York City 
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LOCKWOOD & AL MQUIST 


1 MADISON AVE., NEW YORK 


TIME SERVICE ENGINEERS 


SPECIAL ELECTRICAL AND TIMING 
APPARATUS DESIGNED AND BUILT 


Vacuum Cleaners 


Portable, Country 











Electric Stationary and 


Homes special for use with Gasoline Engine 


VICTOR CLEANER COMPANY, Manufacturers, YORK, PA. 














Send teday for my FREE BOOK 
“HOW TO REMEMBER ” — Faces, 
@ Names, Studies — Develops Will, Concen | 
tration, Self-Confidenca, Conversation, Public 
Speaking. Increasesincome. Address 

DICKSON MENOKY SCHOOL, 700 Auditorium Bidg., CHICAGO 
















Your PATENTS | 
and BUSINESS 


Incorporate and BUSINES 
Expense the least. Hold mee ms for 
Bi —_ _> laws, Ce rms for 

ic free 
BTARY OF ARIZONA, 
Reference 


Laws the most liberal! 
transact business any where 
making stock full-paid for 
President Stoddard, F« MEK SEC "RE 
resider! agent fer thousand companies 
Any bank in Astoone. 

STODDARD INCORPORATING COMPANY, Box 8000 

PHOENIX, ARIZONA 


TYPEWRITERS... 


Visible Writers or otherwise 
L. . {tot UNDERWOODS, OLIVERS, Etc. 
PRICES 


| 
72 
Shipped Aeywhere for Fr A via! or Rented, allowing Kent to Apply 
rite 
Prices $15. 00 Up f. for asses Your opportunity. 


ass Machines. Full Guarantee 
TYPEWRITER CHPORIUM (Ket. 199%), 84-86 W. Lake St., CHICAGO 
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was collapsed, 
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shoulders 


| diameter ) 


| the 


so as to 
| 


| chance 


| 
three-dollar 


shovelled 
a 


being thrown into the bin and 


out piping hot below; the 
full steady stream being pumped from the 


water boiling, 


river; the hoisting signals; a typical west- 
ern blizzard blowing; and above all, the 
men, contented and happy, working away 


with clocklike regularity, each at his as- 
signed task 
The 


arate 


granite screenings were kept sep- 


from the other concrete inserting 
of 


were 


by 


a row tins 24, inches from the mold; 


as the work progressed 
the 
and set on the 


had 


these raised 


a form was full lowest section | 


hoisted top 


until nineteen sections been 
hoisted 

A large back of the | 
(7 feet in 
hoisted 


place, 


hole was cut in the 
The metal form 
for the 
slipped 
for 
rods for the 
form 


on 
the | 
hoisting, 


dome was 


the outside and into 


bucket was changed outside 


reinforcing dome were wired 


and was built between 


and the 


into place n 


window on the arms. 


slowly, 


dome 


The work now gressed very 
the 


and help support the 


pro 
on the dome a 


thirty 


give cement 
to set 
above 
at 3 
With 
both engines 


for half 


tons of solid concrete being placed 
The 
A. M 
the temperature 
suffered 


breakdown occurred 
of the 


Zero, 


only 


on the last day work. 


below 
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the brain. 
expenses under 
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his a number 
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any price 
shoes when 
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little 
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of his time 
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extra 


was the same 


with trains he paid 


drawing-room, but spent 
buffet My! 
paying more than 
higher 
than 
accounts were beau- 
red and 


fares, 


most in the ear. 
but 
he 


qualities, 


he was inefficient ; 
for 
buying 
he should. Yet 
tifully drawn 
green inks as well 
Which quality more 
running a plant, efficiency 
the efficiency of the Scotch, the Quakers, 
the Yankees and the Swiss, or the sys- 
tem that balances up United States ex- 


should everything, using 


more, using more 


his ( 
in blue 
as black. 


up and 


important in 
or system?— 


is 











land I, 


shoulders. 


statue 


ment 
knowing 

everybody 
else. 

known, 
might cut the cost to $1.75. 
and 
tional expenditure 
the 
There is, 


determinations (only a fraction of the effi- 


ciency 


the skilled experience that can determine 
fair standards, 


to determine fair standards and the ex-| 
ecutive ability 


ancients five thousand years ago raced 
horses. 
easy 


course and to have timed the speed by an 


an hour, and all but froze the cement 
which was then on a level with the eyes. 
At this stage the cement was passed up 
in pails. On December 30th, 1910, at 2:45 
P. M., the huge mold was full. Heat was 
applied for two more days and then the 
Spirit of Black Hawk, as the statue 
often called, was left to the elements until 
the following spring. 

I think the most exciting time in mak- 
ing a statue—and I am sure all sculptors 


is 


and bronze founders will agree with me— 
is the moment when the mold is about to 
chopped off. Will it come out perfect 
not? Needless to say this part of the 
work had to be investigated as soon as 
the weather permitted. 

In the early spring a party of three, 
Mr. Lorado Taft, Mr. Wallace Heckman, | 
attorney for the University of Chicago, | 
upon whose land the statue stands, 
investigated the result of our labor. | 
I took photographs from a scaffolding as 
the piece-mold was taken off the head and 
So far the result was entirely 


be 





and 





satisfactory. 

Two weeks later the rest of the mold 
was taken off by splitting it from top to} 
it off in huge slabs. 
there emerged a perfect—except 
minor defects—monolith cement | 


bottom and prying 
At last 
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“STAR” Screw Cutting 
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For Fine, Accurate Work 
Lf Send for Catalogue B 
fA) seveca Fats merc. oo 


695 Water Street 
__“SS_Seneca Falls, N. Y.. U. S.A. 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0, 


This GRINDER 


Has no pumps, no valves. No pipi 
required to supply it with water. ‘Aleaa 
ready for use. Simplest in an 
struction, most efficient in opera. 
tion. Price will interest you. 


W. F. & Jno. Barnes Co. 


Established 1872. 


F 1999 Ruby St. Rockford, I 
SOUTH BEND 
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Interesting Catalog Free 


South Bend Machine Tool Co., 421 Madison St., South Bend, Ind. 


‘You May Crowd a CRESCENT JOINER 


to the limit of « 
and the machine will 






erowded it at all. “_n 
in six sizes. Send for catslog telling 


all about them and describing our line 















































of Land Saws, Saw a mene 
P i jew E Pt a Mat s 
Abstract of a Letter to a New England Manufacturer Sing See Le Vy 
arlety Wed Workers, 
By Harrington Emerson, Efficiency Engineer THE CRESCENT MACHINE co. 230 Main St., Leetonia, Obie 
EAR SIR: In compliance with your! penditures to a cent and spends in pro- This “Red Devil” Circular Glass 
: A ; 3 Cutter No. 263 cuts perfect circles 
request of last week, | give you here- portion to what it gets four times as much from 2 to 22" in window or plain 
|with the substance of my remarks on money as the Swiss Republic? eas band she came a 
practising efficiency and knowing costs. No doubt there are efficient French It's a Red Devil. If your dealer 
=|. ; ~ can’t furnish it, we will send one 
In the operation of any undertaking one managers who know how to read and prepaid for $1.25. 
may attain high efficiencies and know lit-| write and figure. No doubt there are Smith & Hemenway Co. 
tle about costs, or one may know all about! systematic men who also practise effi- 150 Chambers Street New York, N. Y. 
costs and practice no efficiencies. Which) ciency, but the point I wish to make is UIC 
is more important? that efficiency and system are totally dif- QUICK ADJUSTING ONE-INCH MICROMETER 
. oe ; | INSTANTLY opened or closed 
When I was manager of a glass works| ferent and that efficiency is by far the| to any point within its eapa- 
. e b | city. A time saver long mong 1 
occasionally took Sunday dinner with more important of the two. If I knew | Farts th Soper cqstast ond of planger. Bit 
a French glass-blower. Such meals for) that every part of a plant I was manag: | tig Ty 
flavor and savoriness I have never eaten| ing was being operated at 100 per cent || ‘# "tchetstop and fockeaut, 11.005 leather came Bic. ext 
> . ‘ Send for 274 page catalog, No. 19-B. 
anywhere before or since, not even in) efficiency, detailed costs would be rela-|| qwe L.s, sTARRETT CO., Athol, Mass., U. & A. 
the best restaurants of Paris, London and) tively unimportant. To Know every cost, —epapneaebes wen ens 
New York. The wife who cooked and| yet not know what the efficiency is, We Will Make Your METAL 
served the meals va a F = gonna sae wg or only thea = al PARTS, NOVEL TIES, STAMP. 
W an, unable either t read or write.) reckless as to run a steam boiler i- . . 
oman nubie ¢ it _ , . 'INGS and S ll A ticles of all | 1 
Her husband gave her $20 a month to run| out safety valve or steam gage, eee We have jorge factory space and modern equipment for gen- 
the table. She could searcely count, so| that it will not blow up. Dany ail the time and the reduced overhead expense enables 
she would buy one thing at a time and| Efficiency is the relation between what | gifts of your proposition and we will nuote you wines acu 
9 : r “ ‘ t 
pay for it, receive the package and change is and what ought to be. To determine AJAX HARDWARE MPG CO. 1190 MILITARY ROAD. BUFFALO, AL 
and then buy another item. She also had| what actual costs are is a clerical task, - ——_- - ___. 
a garden full of marvelous vegetables and) but this helps very little if we do not NOVELTIES & PATENTED ARTICLES 
herbs. My! but she was efficient as to’ know what costs ought to be. Also, even MANUFACTURED BY — T — HING DIE 
“ - : CHT AUTOMOB STAMPINGS 
quality; she did not pay more than she if we are told what costs ought to be, it E KONIGSLOW STAMPING & TOOL WORKS. CLEVELAN 
ought in price nor did she buy table salt} requires all sorts of skill to attain the ane “ 
mixed with corn starch at $0.10 a pound) ideal. Patented Articles and Metal Specialties 
when rock salt at $0.02 answered the pur We may be running a foundry in which MANUFACTURED BY CONTRACT 
pose as well. My! but she was efficient) our castings cost $2.75 per hundred| ARSTENS MEG. CO =e 
. , Py ° e 
as to quantity; she did not buy more than) pounds. We may know that in another H. CARSTENS MFG. CO., CHICAGO 
she needed nor did she ever use more than! foundry similar castings cost $1.75 per! “MEOMANIGAL 
enough. This peasant woman did not; hundred pounds. In such cases it is ee en ae 
know anything about cost-keeping, but| very usual for the superintendent to ateus mise 
she was a born and trained manager,| blame the equipment, to assert that if he 100 MILE STUEE®, nosTox 
practising that French thrift which has had a new foundry with new equipment] ag de sls d wk 
made the French nation one of the rich-| he could undoubtedly surpass the rival. odeis an Experimental Wo 
est in the world. It is also quite usual for the owners to pe var ear 
I also knew a young American who had blame the superintendent or the equip-| —, y, easnane co. a y obo St., N.Y. 





and to advocate a change. Nobody 
where or why the losses occur, 
blames somebody or something 
the where and the why are 

thousand-dollar investiment 
If the facts 
not known, the emo- 
of $100,000 might run 
up to $3 per hundred pounds. 
therefore, a great difference be- 
the relative importance of cost 


If 
a 


remedies are 
cost 


tween 


“Reliable, Immediate, 
and 


principle of 
Adequate and Permanent Records”) 


and there is also a great 


lifference between the analytical ability 


and skill to attain them. 
To illustrate from horse racing. The 
Although it would have been very 
to have raced over a measured 
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ECIALTIES 
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WANTED SP 
eehinery. Ex ~¥g 
NATK IN. Al 


Dey $12 


pert ot omplete equipme 
STAMPING & ELECTRIC WORK 
t So. Clinton Street } go 


BEestvaca falseteUSA 


WEL 


DRILLING 
MACHINES 


Over 70 sizes and styles. for drilling either deep oF 


shallow wells in any kind of soil or rock. Mounted om 
wheels or on siils. 
Strong, simple and durable. 
them easily. 


With engines or horse power 
Any mechanic can operate 
Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y:- Yo. 


RIFE 
Raises water 30 feet for each foot 


RAM of fall—no trouble 


or pumping expense. Satis- 

faction guaranteed, 

let, plans, estimate, FREE 
ENGINE CoO. 


2533 Trinity Bidg., New York 








iain most efficient devicey 


made for pumping water by watef 
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Business success depends on 
office efficiency—and office effi- 
ciency is centered in its filing 
equipment. 


Slobe-Wernicke 
Filing Equipment 


WOOD AND STEEL 


and office devices are so many and 
varied that it is becoming a rule of 
the modern Business to adopt Globe- 
Wernicke devices throughout. 


Whether your business is in its in- 
fancy or in the millions, our agent in 
your locality will take pleasure in ex- 
plaining the advantages of Globe- 
Wernicke standardized Filing Equip- 
Catalog sent on request. 


$-810. 


ment. 


Address Dept. 


The Globe“Wernicke Co,, 


CINCINNATI, OHIO 


New York, 380-382 Broad- 
te So. W abash Ave.; Wash- 

yn, 1218-1220 F St. . N.W.; Boston, 9 ‘93 Fed- 
] "St.; Philadelphia 12-1014 Chestnut St : 
cinnati, 128-134 Fourth Ave., E. 


Branch Stores: 
Chi 























For Fall Shooting 


Your equipment isn’t complete unless your rifle is fitted 
with a Maxim Silencer It will enable you to shoot small 
game and ¢ y target shooting around camp without fright 
ening off big game. Doubles the pleasure of your trip. 

Made in all calibres with coug gs to fit any r 
any sporting goods or hardware dealer to show you 
write us make and calibre of your rifle and we will send full 
informati Give dealer’s name. 


Ask for interesting free Catalog 


Maxim Silent Firearms Company 
13 Colts Armory Hartford, Conn. 


Insist on Silencer equipment when ordering your new rifle 

















oa ZU sed in every civilized 
country on earth. Best 
and cheapest light for 
homes, stores, ate 
and public buildings. 
Makes you independent of 
> lighting companies. Over 
200 styles. Every lamp war- 
ranted. Makes and burnsits 
Own gas. 100 to 2,000 candle- 
power. Agents wanted, Write 
to-day for catalogue and prices. 
THE BEST LIGHT Co. 











Instructive Scientific Papers 
on Timely Topics 

Price TEN CENTS EACH by Mail 

ARTIFICIAL STONE, By L. P. Ford. A paper 


of immense practical value to the architect and 
builder. Scientific American Supp!emeni 1500. 


i Ty: AGE. AND WARPING OF TIM- 
By Harold Busbridge. An excellent pres- 
aa ion of modern views ; fully illustrated. Scien- 

tific American Supplement 1500. 


CONSTRUCTION OF AN INDICATING OR 
RECORDING TIN PLATE ANEROID 
BAROMETER. By N onroe Hopkins. 
4 illustrated. Scientific American Supplement 

500 


Order through your newsdealer or from us 


MUNN & CO., Inc. Publishers 
361 BROADWAY NEW YORK CITY 














SENTINEL 
GAS 
SOLDERING 
IRON 
HEATER 








Automatic Regulation 


of flow of gas through Sentinel Valves controlled by the 
Weight of the coppers when placed in heater. No flame 
except when needed —therefo re no fuel w a ste lean 

efficient. Made in three types ‘Atmospheric’, ‘Booster’ 


and “Blast’’ for regular and large Hatchet Coppers 


Send for Catalogue 971 








| tering, 


| back ag 


hour glass, a water clock, or by the beats 
of a pendulum regulated to an hour glass, 
it does not seem that even these elemen- 
tary corresponding to cost ac- 
applied until about one 
After thirty years of 
two 


records, 
counting, 
hundred years ago. 


were 


records as to trotting horses, 
men who had given the subject life-long 
practical study set the extreme achieve- 
ment of the trotting horse at two minutes. 
It took forty years more of intense refine- 
ment of track in shape and surface and 
banking, intense refinement of shoes and 
intense refinement and improve- 
ment of sulky, intense and special skill on 
the part of driver as well as immense bet- 
terment in the physical welfare and train- 
ing of the 
out of the most carefully 
bred horse. 


one or 


harness, 


realize two minutes 
and selectedly 


horse to 


Efficiency work is not overhead ex- 
pense. It is a productive department 
whose motto is “Wealth from Waste.” 


An efficiency department is inexcusable 
unless it yields in gain even the first year 
several times what If there is 
a big loss due to inefficiency, it may cost 
anywhere from $5 to $50 to rescue $100. 
If the plant is a small one the percentage 
of cost to saving is naturally higher than 
if the plant is a large one, though an 
efficiency scheme in its elements is essen- 
tially the same for the little plant as for 
the big one. Even if in a little plant an ex- 
penditure of $50 yields only $50 net profit, 
it is after all a remarkably productive in- 
vestment. 

The part of the of the 
efficiency counselor is that he knows what 
not to do. If a chicken is put in a cage 
maze from which it can escape only 
taking one course out of a hundred, it 
will take it half a day of anxiety, of flut- 

before it accidentally strikes the 
combination and gets out. If put 
ain it takes a shorter time to get 


it costs. 


largest value 


or 


by 


right 


|} out, and finally by not taking the wrong 
paths it makes its way out in a few 
minutes. Its improved efficiency is due 














THE OVEN SQA PNET MFG. CO. 
New Haven, Conn 
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to the omission of mistakes. 
lock if he 
If he does not 
the chances against hitting it, by 
accident are many, and this alone consti- 
tutes the safety of the lock. 

So, 


Any one can open a tumbler 
knows the combination. 
know it, 


too, in efficiency work, there are a 
of things that must not be done for 


every one that must. 


score 


It requires thorough 


knowledge of efficiency principles and 
long experience in their application to 
know what “not to do,” and in knowing 


these pitfalls lies suecess in applying effi- 
ciency principles. 
Very truly yours, 


HARRINGTON EMERSON. 


How Much Bread Will a Given 
Quantity of Flour Make? 


F' W people, other than the bakers, 
have even the most remote idea of how 
much bread a barrel or quan- 
tity of flour sheuld yield or how much 
more one brand will make than another. 
This is a 
than the 
the bread, 
lightness. 
flour 


any other 


much more important matter 
of whiteness of 
or even of its real or apparent 
For some brands and lots of 
much drier than other kinds, 
and will absorb much more water to bring 
them to the same degree of dryness as 
other brands, or other lots of the same 
brand. Further—and what is of much 
more importance—the quality of gluten 
contained in the flour, which is the more 
nourishing of the two principal 
stituents, determines much more largely 
than does the starch, the amount of water 
that the flour will take up. The best 
should be the cheapest, if the amount of 
bread made per pound under the 
comlitions is proportionately greater than 
the price demanded therefor. 


mere question 


are 


con- 


same 


[ happen to 
have on hand data concerning two well- 
known American brands, namely, “Gold 
Coin” and “Seal of Minnesota.” From 
the former, a baker or housewife 
ean make about 345 pounds of dough per 
barrel of 196 pounds of flour, that is, 176 
pounds of dough per 100 pounds of flour. 
Of the second brand, the figures at my 
disposition show 168 pounds of baked 
bread per 100 pounds of flour. 


good 


THE 
SMOOTHEST 


Look out there now—steady—-take your time, 
old man! Make him put it over! 
Hit it—hit it—HIT IT! Hooooh! 


Velvet—smoothest of all smokes—., 


fine flavor. IT HELPS! 





1iO0¢ TINS 
HANDY 5¢BAGS 
One pound glass 
humidor jars, 


NOT A BIT 
OF BITE 














QHow it is constructed, how much it 

THE EDISON CON we! isit practical from an archi- 

ectural and engineering standpoint ? 

These and car txouteat quuimncisien wtndnmmesteniaek nn ilk J article published in 
Scientific American Supplement 1685. Price 10 cents by mail. Order from your newsdealer or from 


MUNN & COMPANY, lac. Publishers 
361 Broadway, New Y ork 























The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 
© The Scientic Ametoen Crelopoe of Reve, Nets und Quariea® 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


IS is practically a new book and has called for 
the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 


“As Indispensable as a Dictionary and More Useful” 


Following ts a List of the Chapters: 
I. Accidents and Emergencies. XV. Insecticides, Extermination of Vermin - 


























Il. Agriculture. XVI. Art, Bone, I etc. 
Ill. Alloys and Amalgams. XVIL. er ond “— 
IV. Art and Artists’ XVIIL. Lubricants, 


Materials. 
V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. 


Alcoholic. XX. Photography. 
VI. Cleansing, Bleaching, Renovating and XXL i Pickling, etc. 
Protecti XXIL. Rubber, and Celluloid 
VIL Cements, Glues, Pastes and Mucilages. XXIIL. Soaps and Candles. 
VIIL. Coloring of Metals, Bronzing, etc. XXIV. 


XXV. Tole Tesneatows, tiiing Dee 


IX. 
X. to and Coating of mery. 
Metals, XXVI. Waterproofing and Fireproofing. 


XI. Glass. XXVIL W . 
XII. Heat Treatment of Metals, ix : Miscellaneous Formulas; 
XIll. Household Formulas. ical Manipulation; Weights 





XIV. Ice Cream and Confectionery. and Measures; Index. 
SEND FOR DETAILED ILLUSTRATED PROSPECTUS 
Octavo (615x8*°{ inches), 1,077 Pages, 200 Illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., inc. Publishers, 361 Broadway, New York City 
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Half the Upkeep— S 
Twice the Convenience 
Of Any Previous Man’s Town Car 


Here is an electric roadster for business and professional men. 

A roadster with more mileage than can possibly be used in a day. 

With more speed than any city ordinance permits. 

And a sturdy build that took it through a 1,400 mile endurance 
test in twelve days with the Four-State Tour of Indiana built gas 
cars a year ago. 

Extremely smart in design, with all the desirable features of the 
high grade gasoline roadster, you have the ease, comfort, cleanli- 
ness, simplicity and reliability of Waverley mechanism. 

This roadster will be in commission every day of the year. And 
at half the upkeep cost of the average gas car. 


The Silent Waverley Sheltered Roadster 


A folding landau top, glass wind shield tires give equal satisfaction. 






















and glass door panels make the Waver- 32 cells, 11 or 13 plate Exide, Waver- 
ley Roadster as thoroughly warm and ley or Gould Battery. Edison or Iron- 
comfortable as a brougham in cold or clad Exide at extra price. 
stormy weather. Price, complete $2,250. 
With this wind shield folded down, The Silent Waverley Shelterea 
the side panels lifted off and the collap- Roadster is illustrated and described in | 
sible top tightly stowed, asshowninthe detail in the Silent Waverley Electric ' 
illustration, you then have an ideal sum- Year Book, together with the Waverley 
mer car, open and airy, unequaled in line of pleasure electrics—the famous 
convenience and comfort for either busi- Limousine-Five, the new Limousine- 
ness or pleasure. Four, the Georgian Brougham, the Col- 
Celluloid window curtains for stort onial Brougham, Victoria-Phaeton, T wo- 
use in summer are part of equipment passenger Coupe and Empire Brougham 
The Waverley Road- the most complete 






line of electrics made. 

Decorated by a fa- 
mous artist, this bookis 
a production of artistic 
merit, even surpassing 
our last year book. 


ster has a left hand 
wheel steer. 

A folding seat at the 
right provides for a 









third passenger. 

Finish and uphol- 
stery are the finest to Gladly sent free on 
be had the request of every 

Solid or pneumatic interested person. 




































Ask for our booklet on Commercial Cars from 1,000 pounds delivery wagons to five ton trucks 


THE WAVERLEY COMPANY 


102 South East Street Indianapolis, Indiana 




























































